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THE CHEMICAL WORK OF THE U. 8. 
GEOLOGICAL SURVEY * 

THE present Geological Survey of the 
United States was organized in 1879. In 
1880 a chemical laboratory was established 
at Denver, Colo., in charge of Dr. W. F. 
Hillebrand, with whom were associated 
Mr. Antony Guyard and, later, Mr. L. G. 
Eakins. In 1882 Dr. W. H. Melville 
opened a second laboratory at San Fran- 
cisco, and in the autumn of 1883 the central 
laboratory at Washington began operations 
with myself as chief chemist. In Novem- 
ber, 1885, Dr. Hillebrand was transferred 
to Washington; early in 1888 he was fol- 
lowed by Mr. Eakins, and the Denver labo- 
ratory was discontinued. In the spring of 
1890 Dr. Melville also removed to Washing- 
ton, and the chemical work of the survey 
was concentrated at headquarters. In re- 
cent years a number of other laboratories 
have been established for special purposes, 
and the work done in them will be consid- 
ered in due order later. 

The primary purpose for which the 
chemists of the survey were employed was 
to assist the geologists in working up their 
eolleetions. Analyses were needed for the 
identification of mineral substances, and 
they were called for in great numbers. Up 
to January 1, 1909, more than 6,000 an- 
alyses have been recorded upon the books 
of the central laboratory; covering rocks, 
minerals, ores, coals, waters, sediments, 
saline incrustations, ete., and their conduct 
has necessarily occupied a large share of 
the time of the chemists.‘ But the field of 


* Prepared for the International Congress of 
Applied Chemistry in London. Published by per- 
mission of the Director of the Survey. 

1Some hundreds of other analyses were made in 
the Denver and San Francisco laboratories. 
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work was not limited to analyses alone; 
problems for research were frequently sug- 
gested; and a variety of interesting investi- 
gations have been carried out in the survey 
laboratories. My aim in this ecommunica- 
tion is to give a brief summary of the 
results so far obtained, and to indicate 
something as to their significance. 

In the first place, more than one thou- 
sand analyses of igneous rocks have been 
made, and also many partial analyses for 
special purposes. This work was called for 
by the petrographers of the survey, and it 
has led to some unforeseen consequences. 
In the beginning, the analyses were made 
along conventional lines and the minor con- 
stituents of the rocks were neglected, a 
policy which is still followed in many Euro- 
pean laboratories. It was soon found, how- 
ever, that greater refinement of the work 
was desirable, and that in some eases a rock 
analysis, to be really satisfactory, needed 
from fifteen to twenty separate determina- 
tions. At present the following substances 
are commonly determined, or at least their 
absence is proved: silica, alumina, both 
oxides of iron, magnesia, lime, soda, potash, 
water at and above 100°, titanic oxide, zir- 
eonia, carbonic acid, phosphorie acid, sul- 
phurie acid, sulphur, baryta, strontia, 
manganese, nickel and chromium; and 
often also vanadium, chlorine and fluorine. 
Lithia is sometimes determined, but pos- 
sible boron and glucina are ignored. The 
water is always determined directly, never 
by loss on ignition; and recently, because 
of the researches of Mauzelius, as verified 
and extended by Hillebrand, the influence 
of the fineness or coarseness of the rock 
powder is taken into account. We now 
know that in fine grinding, part of the fer- 
rous oxide in a rock or mineral becomes 
oxidized, and also that notable quantities 
of water are at the same time absorbed 
from the atmosphere. The errors thus in- 
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troduced into an analysis are too large to 
be neglected. As far as possible the an- 
alytical operations are performed in plati- 
num dishes, in order to avoid contamina- 
tions derived from glass. Furthermore, all 
reagents are carefully tested as to their 
purity. Without these precautions aceu- 
rate work can hardly be done. 

The analyses thus made are evidently 
much more complete than those collected in 
Roth’s well-known tables, and at the same 
time their summation is better. To be 
satisfactory a rock analysis should sum up 
between 99.50 and 100.50 per cent.; the 
average summation error of the survey an- 
alyses being only 0.20 per cent. The de- 
terminations of the minor constitutents not 
only render the analyses more precise, but 
also aid the petrographer in his discussion 
of the data. For example, the average 
proportion of titanic oxide found in 989 
analyses is 0.74, and that of phosphoric 
oxide is 0.26 per cent., or one per cent. 
together. If these substances are not de- 
termined they render the determination of 
the alumina too high, and when the petrog- 
rapher attempts to compute the proportion 
of feldspar in a rock the error is multiplied 
several times over. The slight value of 
analyses in which these determinations are 
neglected is therefore almost self-evident. 

For the work thus done upon the igneous 
rocks, chief credit must be given to Dr. 
Hillebrand. He first perceived the impor- 
tance of more thorough analyses, and did 
much toward perfecting the analytical 
methods. His bulletin, ‘‘On the Analysis 
of Silicate and Carbonate Rocks,’’ is al- 
ready recognized as a classic.” 

From a small number of rock analyses 
only minor conclusions ean be drawn. 
They aid the petrographer in the study of 
his special group of specimens; but, unless 
they are correlated with other data, they 


* Bulletin 305, U. S. Geological Survey. 
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do little towards solving any large prob- 
lems. When, however, such a mass of 
fairly homogeneous analyses is at hand as 
that developed in the laboratories of the 
survey, it becomes possible to study the 
geochemistry of the igneous rocks in a 
broad way, and to shed light upon more 
than one troublesome question. It is seen, 
for instance, that the minor constituents of 
the rocks represent a wide diffusion of 
many chemical elements, whose presence 
was formerly regarded as_ insignificant. 
From an average of the analyses the mean 
composition of the igneous crust of the 
earth can be determined, and it then ap- 
pears that titanium, hitherto unimportant, 
is really the ninth in point of abundance 
among all the chemical elements. Oxygen 
comes first, forming almost one half of all 
the matter present in the outer ten miles of 
the earth’s crust ; then follows silicon, about 
25 per cent.; then aluminum, iron and eal- 
cium, in the order named. Magnesium, 
sodium and potassium follow, in about 
equal proportions, then hydrogen, provided 
that we include the ocean in our computa- 
tions, and then titanium, amounting to 
about four tenths of one per cent. Man- 
ganese, phosphorus, sulphur, chlorine, flu- 
orine and carbon are important; barium, 
strontium and zirconium are found in 
readily determinable proportions; vanadi- 
um, chromium and nickel are by no means 
negligible. The remaining elements, even 
including nitrogen, probably amount to less 
than one per cent., taken all together; a 
conclusion which is perhaps surprising, but 
is thoroughly well sustained. The heavy 
metals, with the sole exception of iron, are, 
in their total combined amount, statistically 
less important than titanium alone. 

This statistical analysis of the igneous 
rocks has been verified by other workers, 
and its details are fully published else- 
Where.* It was first made public in 1889, 
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and it has since been largely extended and 
utilized as a basis for other computations. 
By combining the figures with those repre- 
senting the known composition and mass of 
the ocean, it can be shown that a shell of 
the average igneous rock one third of a mile 
thick and completely enveloping the globe, 
would furnish all the sodium of the sea, and 
Professor Joly has gone even further and 
used these data as a measure of geological 
time. Given values for the rate at which 
rivers supply salts to the ocean, and as- 
suming that rate to have been constant, the 
calculation is a matter of simple arithmetic. 
If the salts of the ocean and the alkalies of 
the sedimentary rocks were all derived from 
the decomposition of igneous rocks, then a 
shell of the latter less than half a mile 
thick would yield all the sodium required. 
This estimate is a maximum, and serves to 
show how slightly the surface of the earth 
has been eroded during geological time. 
The greater part of this erosion, of course, 
was concentrated over the continental areas, 
being probably insignificant in the depths 
of the ocean. The land erosion may have 
been as much as two miles in thickness or 
four times the average for the entire globe. 
Going still farther, and using composite 
analyses of the sedimentary rocks, it can be 
shown that the half mile of decomposition 
has yielded determinable proportions of 
shales, sandstones and limestones. The ap- 
proximate values for a ten-mile thickness 
of the earth’s crust are, igneous rocks, 95 
per cent.; shales, 4 per cent.; sandstones, 
0.75 per cent.; limestones, 0.25 per cent. ;° 


*See especially U. 8. Geol, Survey Bull. 330, 
pp. 21-33. 

* Sci. Trans. Roy. Soc. Dublin, 2d ser., 7, 30, 
1899. 

‘For other estimates, based upon the same fun- 
damental data, see Van Hise, “ Treatise on Meta- 
morphism,” p. 940; and Mead, Journ. Geol., 15, 
238. 
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figures which can not be very far out of the 
way. We have here a first approximation 
to an analysis of the entire crust of the 
earth, which can be applied to the discus- 
sion of various large geological problems. 
Upon the basis of the survey analyses, 
Cross, Iddings, Pirsson and Washington de- 
veloped their ‘‘Quantitative Classification 
of the Igneous Rocks,’ a classification 
which became possible only after a large 
number of complete analyses had been 
made, and which is applicable only to 
rocks which have been thoroughly analyzed. 
In this system, small errors become cumu- 
lative; and one effect of its publication has 
been to encourage better analytical work 
in several laboratories, and so to increase 
the accuracy of our knowledge relative to 
the composition and differentiation of rock 
magmas. It is interesting to note at this 
point that the average igneous rock is quite 
near an andesite in composition, and that 
it has very close to metasilicate ratios. 
From the last consideration it may be in- 
ferred that in the crust of the earth ortho- 
silicates and trisilicates exist in approxi- 
mately equivalent molecular proportions. 
The chemists of the survey have also 
analyzed more than four hundred sedimen- 
tary rocks; slates, shales, sandstones, lime- 
stones, ete. They have also made com- 
posite analyses of many commingled sam- 
ples in each sedimentary group, in order to 
determine the average composition of each 
class. The same method was also applied 
to the analysis of the well-known ‘‘red 
elay,’’ which forms the floor of the ocean 
at its greatest depths. Fifty-one samples 
of the clay, kindly furnished by Sir John 
Murray, and gathered from all of the great 
oceans, were ground into one uniform 
sample and then analyzed. Even here the 
supposedly rarer elements were found in 
proportions similar to those of the igneous 


* University of Chicago Press, 1903. 
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rocks, and such substances as titanium, 
barium, strontium, nickel, chromium, van- 
adium, copper, lead, zine and arsenic were 
easily determined. 

Next in importance to the rock analyses 
are the analyses of minerals. Of these over 
600 have been analyzed, covering more than 
180 species, including eighteen which were 
deseribed as new. The new species were 
josephinite, cuprobismutite, warrenite,” 
guitermannite, elpasolite, coronadite, zuny- 
ite, ptilolite, hydronephelite, lucasite, mor- 
encite, purpurite, antlerite, knoxvillite, 
redingtonite, plumbojarosite, emmonsite 
and powellite. Furthermore, the exact 
composition of many imperfectly described 
minerals has been well established, as in 
the cases of tengerite, kleinite, carnotite, 
roseoelite, patronite, xanthitane, heterol- 
ite, mackintoshite and yttrialite. In Hille- 
brand’s analyses of uraninite its gaseous 
constituent was first noted; and this gave 
Ramsay the clue which led to the discovery 
of helium. Molybdiec ochre, previously as- 
sumed to be molybdie oxide, MoO,, has been 
shown by Schaller, by the analysis of sam- 
ples from five localities, to be a hydrous 
ferrie molybdate. The true composition 
of dumortierite was also established by 
Schaller. The twenty complete analyses 
of tourmaline by R. B. Riggs and also his 
analyses of the lithia micas are important 
contributions to chemical mineralogy. The 
analyses of 29 meteorites can be added to 
this schedule. 

Over 150 analyses of waters have been 
reported from the central laboratory of the 
survey. Some of these waters were from 
springs of commonplace type, but others 
have been of unusual character. One 
spring, from southwestern Missouri, ac- 
cording to Hillebrand’s analysis, contains 
zine sulphate as its principal saline con- 


7 According to L. J. Spencer warrenite is iden- 
tical with jamesonite. 
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stituent, amounting to 233 parts per mil- 
lion out of 540 of total impurity. This 
water evidently rises from beds of zine ores, 
and resembles the mine waters of the same 
region. 

Forty-three waters from the Yellowstone 
National Park, analyzed by Gooch and 
Whitfield,’ form a group of unusual in- 
terest. Among them are geyser waters, 
which deposit siliceous sinter and which 
contain in nearly all cases appreciable 
quantities of borie acid, lithia, arsenic 
and other unusual constituents. One hot 
spring in this group, the Devil’s Inkpot, is 
unique. Its water is strongly acid, and 
contains 3.39 grams per kilogram of im- 
purities. Of this impurity ammonium sul- 
phate amounts to 2.82 grams, or more than 
83 per cent. In addition to their study of 
the waters, Gooch and Whitfield analyzed 
many sinters, tufas, sediments and incrus- 
tations deposited by them, finding some 
substances of peculiar interest. One spring 
in particular was characterized by a deposit 
of seorodite, an arsenate of iron. 

A second important group of waters is 
that represented by the saline and alkaline 
lakes of Nevada and southern California. 
Some of these waters are highly concen- 
trated, and yield upon fractional evapora- 
tion large quantities of sodium carbonate. 
At Owens Lake, in California, sodium ecar- 
bonate has been extracted on a commercial 
seale, and its production was carefully 
studied by Dr. T. M. Chatard.® The ‘‘nat- 
ural soda’’ manufactured at Owens Lake 
was obtained in the form of trona or urao, 
a compound which Chatard studied thor- 
oughly, and reproduced in the laboratory, 
thereby establishing its true composition 
beyond farther doubt. Chatard’s memoir 

* Bull. 47, U. S. Geol. Survey. 

* Bull. 60, U. S. Geological Survey, pp. 27-101. 


The formula of trona, established by Chatard, is 
Na,CO,.NaHCO,.2H,0. 
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upon “‘natural soda’’ is a very complete 
summary of the entire subject. 

Another remarkable water, that of Steam- 
boat Springs, Nevada, was studied by 
Becker and Melville’ in the San Francisco 
laboratory. This water contains notable 
quantities of borates, and it deposits a sin- 
ter carrying sulphides of arsenic, antimony, 
mereury, lead and copper, together with 
determinable amounts of gold and silver. 
Two other hot waters, from Sulphur Bank, 
California, also reported by Becker and 
Melville, were very rich in borates. At 
Steamboat Springs such minerals as meta- 
stibnite and cinnabar were caught in the 
very act of their formation. In connection 
with their study of these waters, Becker 
and Melville"' made a series of experiments 
upon the solubility of various substances 
in solutions of alkaline sulphides and hy- 
drosulphides. The sulphides of mereury, 
copper, zine and iron (both pyrite and 
mareasite) were found to be, under suitable 
conditions of temperature and concentra- 
tion, distinetly soluble; the sulphides of 
silver and lead were not. Metallic gold 
also dissolved perceptibly. These experi- 
ments shed much light upon the deposition 
of the metallic ores, and explain the pecu- 
liar composition of the sinter mentioned 
above. 

Under the water resources branch of the 
survey a much larger hydrochemical in- 
vestigation was undertaken. Under Mr. M. 
O. Leighton and Mr. R. B. Dole, with the 
aid of other chemists, the composition of 
many river and lake waters was deter- 
mined, partly in a special laboratory in 
Washington, and partly in laboratories con- 
nected with other institutions in various 
parts of the United States. In all approxi- 
mately 5,000 analyses were made of waters 


See G. F. Becker, U. S. Geological Survey 


Monograph 13. 
u Amer. Journ. Sci. (3), 33, 199. 
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from about 180 lakes and rivers, represent- 
ing the drainage from almost the entire 
surface of the country. To illustrate the 
plan of the work one example may be 
taken, that of the Mississippi just above 
New Orleans. A sample of water was taken 
daily, and at the end of each week the seven 
samples were combined and analyzed. This 
procedure was followed during a year, and 
the average of the 52 composite analyses 
thus made, gave the composition of the 
saline matter annually contributed from the 
entire drainage basin of the Mississippi to 
the Gulf of Mexico. In other cases ten-day 
composites were taken instead of weekly 
ones, and in some instances monthly an- 
alyses were made. These were combined 
with careful daily gaugings of the stream 
flow, so that the contribution of each river 
system to the ocean could be determined 
with a considerable degree of accuracy. A 
preliminary discussion of the data, which is 
subject to some small corrections yet to be 
investigated, leads to the conclusion that 
the surface of the United States loses to the 
ocean annually 87 tons of dissolved solids 
per square mile and 166 tons of suspended 
matter. This is equivalent to a lowering of 
the surface by aqueous denudation, one 
inch in 760 years. The usefulness of the 
investigation, however, is not limited to its 
geologic bearings; it is of direct value for 
industrial purposes, giving information as 
to the availability of the several waters for 
use in steam boilers, or in a variety of 
manufacturing processes. In its systematic 
character and its great extent the work is 
especially notable. 

In the prosecution of their analytical 
work the chemists of the survey have not 
only been obliged to study existing meth- 
ods, but also to devise new ones. The work 
of Hillebrand upon rock analysis has al- 
ready been mentioned, but it does not stand 
alone. It was in the survey laboratory 
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that Gooch developed his methods for de- 
termining borie acid and titanium, and for 
separating lithia from the other alkalies. 
Whitfield studied the indirect determina- 
tion of chlorine, bromine and iodine; Chat- 
ard investigated the separation of titanium, 
chromium, aluminum, iron, barium and 
phosphorus; Hillebrand devised methods 
for the colorimetric estimation of chro- 
mium and the volumetric determination of 
vanadium. A comparison of the wet and 
crucible methods for the assay of telluride 
gold ores is due to the joint labors of Hille- 
brand and Allen;'* and a process for the 
estimation of small quantities of fluorine 
in rock analyses was worked out by Steiger. 
All of this work, which I ean only mention 
briefly, grew out of the necessities of the 
chemists in handling the analytical prob- 
lems submitted to them by the geologists of 
the survey, and therefore had good reasons 
for its prosecution. 

Apart from the routine analytical work 
of the laboratory, a variety of researches 
upon mineralogical and geochemical prob- 
lems have been carried out. Some of the 
mineral analyses were made with direct 
reference to purely abstract investigations, 
such as the series of researches upon the 
constitution of the natural silicates; a 
problem which was commonly assumed to 
be hopelessly complex. The silicates, how- 
ever, are not remarkably complicated sub- 
stances, their complications being more 
apparent than real. The conditions under 
which they are formed, by deposition from 
molten magmas, or by alteration of such 
primary compounds, would seem to pre- 
elude any great complexity. Only rela- 
tively stable and therefore presumably 
simple compounds could exist ; a conclusion 
which is borne out by their comparatively 
small number. The apparent complica- 


tions are due to impurities, to alterations 
* Bull. 253, U. S. Geol, Survey. 
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and to isomorphous mixtures; when these 
sources of doubt are eliminated, simple 
empirical formule can in most cases be de- 
duced. To obtain such formule is obvi- 
ously the first step in the general investiga- 
tion; a task which, fortunately, had already 
been largely performed by others. 

Empirical formule, however, do not solve 
the problem of constitution. That has to 
be attacked along other lines. The natural 
associations of the silicates, their isomor- 
phous relations and their alterations all 
supply evidence, which can be supple- 
mented by experiments in the laboratory. 
How does a mineral come into existence? 
How does it decompose? What character- 
istic reactions are possible with it? To 
each of these questions answers have been 
sought in the laboratories of the survey, 
and important data have been obtained. 
The synthetic work of Day and Allen on 
the feldspars was done in the Geological 
Survey, and similar researches are now 
being undertaken in the Carnegie Institu- 
tion of Washington, to which that class of 
investigations has been transferred. The 
geophysical laboratory of the Carnegie In- 
stitution is a direct outgrowth from the 
survey, in which its work began. 

The decomposition and alteration of sili- 
cates can be studied both in their natural 
occurrences and in the laboratory. When 
one mineral alters into another, a direct 
relation is established between the two, 
which the constitutional formule ought to 
symbolize. In the laboratory, such altera- 
tions may be often brought about artifi- 
cially, as was done long ago by Lemberg 
and other investigators. The decomposi- 
tion of minerals by heating is even more 
easily studied, and two or three reactions 
of this kind have been established in the 
survey. For example, tale, H,Mg,Si,O,., 
was commonly interpreted as an acid meta- 
Silicate, but Groth regarded it as a basic 
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salt of metadisiliciec acid, H,Si,O,. In the 
latter case heating should of course elim- 
inate water, but there could be no further 
breaking down. Clarke and Schneider, 
however, have shown that when tale is 
sharply ignited, one fourth of the silica is 
split off in the free state; a reaction which 
is intelligible only on the basis of a meta- 
silicate formula. A similar reaction is 
furnished by pectolite, HNaCa,Si,0,, which, 
as G. Steiger found, gives up one sixth of 
its silica upon ignition. In this instance, 
as in the case of tale, the liberated silica is 
proportional to the acid hydrogen in the 
initial substance. How far such reactions 
can be trusted in discriminating between 
metasilicates and the salts of other silicic 
acids is yet undetermined. 

Similar experiments with serpentine gave 
even more important results. Daubrée had 
shown, qualitatively, that when serpentine 
is fused the residue is a mixture of enstatite 
and olivine. Olivine is easily soluble in 
dilute acids, enstatite is insoluble and it 
was therefore easy to ignite serpentine, to 
dissolve out the olivine, and so to prove 
that the reaction is quantitative. Now for 
its application. Tschermak had proposed a 
theory of the chloritic minerals, in which 
they were treated as mixtures of two end 
products, serpentine and amesite, the latter 
being an extremely basic salt to which the 
formula H,Mg,Al,SiO, was assigned. If 
this were true, a chlorite like clinochlore 
should yield on ignition an insoluble resi- 
due containing the enstatite end of the 
serpentinous decomposition. In fact, a 
clinochlore which ought to have given 18 
per cent. of enstatite gave none at all, but 
a residue consisting of spinel, MgAl,0,. 
That is, it failed to give the decomposition 
products of serpentine, therefore serpentine 
was absent, and the Tschermak theory fell 
to the ground. Other allied minerals 
furnished a similar spinel reaction, and in 
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each case the amount of spinel formed was 
quantitatively proportional to the excess of 
oxygen in the original silicate over the 
orthosilicate ratio. These reactions are, 
furthermore, applicable to the analysis of 
mixtures of tale and serpentine. It is only 
necessary to ignite the mixture, and then, 
with sodium carbonate to dissolve out the 
liberated silica of the tale, and with dilute 
hydrochlorie acid the soluble olivine from 
the serpentine. Such an analysis is of 
eourse only approximate, but it is better 
than none at all. 

In another group of experiments Clarke 
and Steiger’ attacked the silicate problem 
by a different method. It was found that 
certain silicates when heated with dry am- 
monium chloride to its temperature of dis- 
sociation reacted with it, forming deriva- 
tives of unexpected stability. Analcite, 
NaAISi,0,:H.O, heated with the reagent in 
a sealed tube, yielded sodium chloride, and 
the silicate NH,AISi,O0,, which was stable 
at 300°. lLeueite, KAISi,0,, similarly 
treated, gave the same derivative, thus 
establishing a structural relationship be- 
tween the two species. By means of this 
reaction it became possible to determine, 
quantitatively, the proportion of either 
mineral in an igneous rock. The rock 
powder was heated with ammonium chlo- 
ride, and then leached with water. The 
amount of ammonium fixed in the residue 
gave a good estimate of the amount of 
analcite or leucite in the rock. Natrolite 
gave with ammonium chloride another sili- 
eate, (NH,),Al,Si,0,,, also quite stable, 
and other zeolites were capable of partial 
transformations. Going further, Mr. Stei- 
ger, by fusing the same minerals with silver 
nitrate or thallium nitrate, sueceeded in 
substituting the alkaline bases by the two 
heavy metals, producing silver aluminum 
and thallium aluminum silicates identical 


* Bull. 207, U. S. Geological Survey. 
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in type with the original compounds and 
with the ammonium salts. These reactions 
are effected with great ease and open up a 
new line of attack upon the general prob- 
lem of silicate constitution. In short, the 
silicates have been found to be chemically 
more plastic, that is, more open to meas- 
urable transformations than they were 
formerly supposed to be; conelusion 
which is evidently of considerable theoretic 
importance. <A new field of research has 
been opened, but its full extent is yet un- 
known. 

From data such as these, and from the 
natural occurrences, associations and alter- 
ations of minerals, some progress has been 
made toward a theory of the silicates. At 
least, some relationships are now estab- 
lished, which can be rationally expressed 
by constitutional formule. Formule of 
that kind are easily written when one does 
not go beyond simple empirical composi- 
tion, but unfortunately they can be written 
in several different ways. Each substance 
must be studied in its relations to other 
substances before a formula of real signifi- 
eance can be devised. When that is done a 
system of formule develops which becomes 
a useful tool in later investigations. 


I can not, in a paper of this scope, enter 
into details. I ean only give a brief indi- 
cation of the theory which has grown out 
from the observed facts. First, the natural 
silicates are considered as definite salts, nor- 
mal, acid or basic, of relatively simple 
silicic acids. Second, many silicates are 
easily interpreted as substitution deriva- 
tives of normal salts. For example, the 
normal orthosilicate of aluminum is repre- 
sented by the formula Al,(SiO,),. This 
compound is not known to exist by itself in 
nature, but many minerals are easily inter- 
preted, at least stoichiometrically, as de- 
rivatives of it. Thus we have 
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Nephelite, Al, (SiO,) sNag. 
Eucryptite, Al, (Si0,) ,Li,. 
Kaliophilite, Al, (SiO,),Ks. 
Andalusite, Al, (SiO,), (AIO). 
Topaz, Al, (SiO,),( AIF.) 


All of these formule are equivalent to the 
simplest empirical formule tripled; a mul- 
tiplication which is suggested by the fact 
that all of the minerals named alter into 
museovite, Al,(Si0,),KH,. This species 
in turn is correlated with the other normal 
micas, as follows: 


Muscovite, Al, (SiO,) , KHL. 
Biotite, Al, (Si0,) ;Mg. KH. 
Phlogopite, 


Between these micas there are intermediate 
mixtures, and sometimes admixtures of 
molecules derived in precisely the same 
way from trisilicie acid, H,Si,0,. That is, 
the radicles SiO, and Si,O, replace each 
other isomorphously, a relation which is 
also indicated in the feldspar group. Al- 
bite is a trisilicate, anorthite is an ortho- 
silicate; the other soda lime feldspars are 
mixtures of these two. 

This formulation of the micas has had 
considerable acceptance, and it brings the 
allied compounds under one general set of 
expressions. These again connect with the 
vermiculites and chlorites, and with a num- 
ber of other species such as the garnets, 
prehnite, some zeolites, ete. In short, a 
system of formule has developed from 
work done in the survey laboratory which 
expresses in symbolie form known relations, 
and is therefore legitimate so far as it 
goes."* It is probably not final, but its 
usefulness is apparent and has been tested 
for many years. When a better system 
offers, one which correlates a larger number 
of facts, it will be time to abandon this and 
to accept the new. 


“See U. S. Geol. Survey Bulletin 125 for a 
complete statement of the silicate theory. Some 
of the conclusions reached in that memoir need 
to be revised in the light of more recent knowledge. 
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Another group of researches, now under 
way in the survey laboratory, reiates to the 
theory of ore deposition. It had been ob- 
served by geologists connected with the 
survey that ore deposits often exhibit the 
phenomenon of secondary enrichment; that 
is, the heavier metals are more or less dis- 
solved from the upper part of a lode, to be 
reprecipitated at lower levels. The chem- 
ical processes governing this leaching and 
redeposition are among the subjects under 
investigation in the laboratory. This prob- 
lem, obviously, interlaces with other related 
problems, and some interesting results have 
already been obtained. Dr. H. N. Stokes 
has studied the relations between pyrite 
and mareasite,’® and in another investiga- 
tion’® he has determined some of the condi- 
tions governing the solution, transportation 
and deposition of silver, copper and gold. 
The details of these experiments do not 
admit of any brief summary here. Dr. E. 
C. Sullivan’? has shown that many secon- 
dary precipitations of the heavy metals are 
of the nature of double decompositions; a 
copper solution, for example, reacting with 
silicates such as the feldspars to give up its 
copper and to receive some other base in 
return. He has also found"® that the wall 
rock of a vein may act like a semi-per- 
meable membrane and so effect the separa- 
tion of certain bases from their salts. A 
solution of ferric sulphate, for instance, 
hydrolyzes, and then contains ferric hy- 
droxide in the colloidal condition. When 
this operation takes place in a Pasteur filter 
tube the colloidal substance is retained, 
while the liberated acid passes through. In 
short, dialysis seems to be one of the proc- 
esses by which mineral solutions are sepa- 
rated into fractions of different composi- 

»® Bull. 186, U. S. Geol. Survey; and Economic 


Geology, 2, 15. 
% Economic Geology, 1, 644. 
“Bull. 312, U. S. Geol, Survey. 
8% Economic Geology, 3, 750. 
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tion; a process which has an important in- 
fluence in the filling of metalliferous veins. 
Researches of this class are being continued, 
and should lead in time to useful conclu- 
sions. 

One research, outside of the normal work 
of the survey, was carried out by Dr. H. N. 
Stokes in the survey laboratory. I refer to 
his remarkable investigation of nitrogen 
chlorophosphide.’® From this supposedly 
well-known compound, P;N,Cl,, Dr. Stokes 
developed a series of polymeric bodies, 
P,N,Cl,, PsN;Clio, PeN,Cliz and P,N,Cl,,. 
Each of these yielded its own characteristic 
phosphimie acids, and other derivatives, 
and thus a new field of study in inorganic 
chemistry has been opened, which deserves 
to be carefully cultivated in the future. 

From what has been said so far it is clear 
that the chemical work of the Geological 
Survey is not limited by utilitarian consid- 
erations, but is also distinctly scientific in 
its aims. It was felt that the investigations 
of the geologists could be aided fully as 
much by chemical researches as by mere 
routine analyses, and the results obtained 
seem to justify this supposition. As a fur- 
ther help to geology, the more important 
data of geochemistry have recently been 
brought together in the form of a large 
bulletin,®® in which the carefully verified 
bibliographie references are quite as useful 
as the text. Furthermore, the chemical 
work has been carried on in close relations 
with various physical researches, among 
which the studies by Carl Barus of the iron 
earburets, the thermoelectric measurement 
of high temperatures, and the behavior of 
fused rocks as electrolytes are conspicuous. 
At present, under G. F. Becker, the subject 
of elasticity is being investigated, with ref- 
erence to some of the larger problems of 
geophysics. Physics and chemistry are in 

* Bull. 167, U. S. Geol. Survey, p. 77. 


*“ The Data of Geochemistry,” by F. W. Clarke. 
Bull. 330 of the U. S. Geological Survey, 1908. 
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contact at so many points that applications 
of the one inevitably compel consideration 
of the other. 

There is, however, a natural eall for data 
of immediate economie significance ; and to 
meet this demand some special laboratories 
have been recently organized. In 1904, at 
the St. Louis Exposition, the Geological 
Survey established a coal-testing plant, in 
which a great number of coals were studied 
from various technical points of view. 
From this enterprise the technologie branch 
of the survey was developed and in it a 
variety of chemical investigations are now 
being conducted. Coals, including lignites 
and also peat, are collected and sampled in 
large lots, and analyzed both proximately 
and ultimately. Their calorific value is 
directly measured, their availability for 
briquetting or for the manufacture of pro- 
dueer gas is studied, and certain problems 
which arise in mining operations are also 
taken into account. For instance, the gases 
evolved from coal within the mine are care- 
fully examined, and the explosives used by 
the miners are investigated also. At pres- 
ent the prevention of mine explosions is 
receiving special attention; and one labo- 
ratory is devoted to that subject alone. In 
another laboratory the proximate constitu- 
ents of coal are being isolated, with a view 
to ascertaining their true character. Work 
of this kind is evidently capable of indefi- 
nite extension, and how far it may ulti- 
mately go it is impossible to foretell. 

Another group of investigations, which 
is partly chemical, relates to the manufac- 
ture and properties of cement, and its use 
as a structural material. Clays, limestones 
and finished cements are subjected to an- 
alysis, and the question of their durability 
under special conditions is also studied. 
The government of the United States is 
engaged in the reclamation of great areas 
of arid lands, and is constructing large 
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reservoirs and dams to impound water for 
purposes of irrigation. These waters are 
often strongly alkaline, and affect the con- 
erete of the dams most injuriously. To 
avoid this evil is one of the important prob- 
lems now in hand. 

One laboratory of the technologie branch 
is in Washington, and its particular fune- 
tion is to examine the coal purchased for 
the use of the government, and also to pass 
upon the quality of the structural materials 
used in publie works. This latter heading 
covers not only substances like cement, 
plaster, clay, brick and terra cotta, but also 
iron and steel, mineral paints, and roofing 
materials, whether of metal or of asphalt. 
In short, this laboratory is entirely tech- 
nologie in character, and its chemists find 
their time fully oceupied with routine 
affairs. 

Although petroleum is studied by the 
technologie branch with reference to its 
efficiency as fuel; still other investigations 
upon it are carried on in a distinct labora- 
tory under Dr. David T. Day. Dr. Day is 
engaged upon a systematic study of all the 
petroleum fields of the United States, de- 
termining the physical properties of the 
oils and examining their distillation prod- 
ucts. In each oil he determines sulphur, 
asphaltum, paraffin, water and the unsat- 
urated hydrocarbons, and when this pre- 
liminary investigation is finished the work 
will be further developed with regard to 
special details. It is proposed also to re- 
examine the oils from time to time, in order 
to ascertain whether the wells have under- 
gone any change in character. In this 
work Dr. Day cooperates with a committee 
of the International Congress on Petroleum, 
for the purpose of establishing uniform and 
trustworthy methods of research. Dr. Day 
has also, for several years, been studying 
the filtration of petroleum through clays 
and shales, in which he finds that a frac- 
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tionation is effected similar to that pro- 
duced by distillation. This work is be- 
ing continued, and is yielding interesting 
results. 

F. W. CLARKE 


U. S. GrotogicaL SuRvEY 


THE POPULATION OF FRANCE 


In view of the interest in the thirteenth 
census of the United States for 1910, of which 
the law governing the enumeration has just 
been passed, the readers of Scimnce may be 
interested in the report of the chief of gen- 
eral statistics of the movement of population 
in France, during the year 1908, as given in 
the Journal Official. This is all the more in- 
teresting because of the views entertained in 
some quarters that France should be num- 
bered among the so-called decadent peoples. 
The figures for 1908, however, show that the 
excess of births over deaths, based upon an 
enumeration of 315,928 marriages, amounts to 
46,441. The corresponding figure for the ten 
years ending with 1907 was 40,550. The fol- 
lowing table gives the comparative returns for 
the decade, with which 1908 is compared: 


Years | Deaths 
| | Births Deaths 
1898 287, 179 843,933 810, 073 23,860)......... 
1899 295, 752 847,627 816, 233) 31,394)......... 
1900 299, 084 ‘827, 297/853, 285) ........ (25,988 
1901 303, 469 857, 274 784,876 72,398)......... 
1902 (294, 786 845, 378 761, 83, 944) ......... 
1903 95,996. 826, 712 753, 606 
1904 (298,721 818,229, 761, 203 57, 026 .. 
1905 (302,623, 807, 291) 770, 171) 
1906 306,487 806,847 780, 196, 26,651)... shia 
1907 314, 756 773, 645, 793, DBT) 19, 892 


Avy. 1898- 1907 299,885 788,461 40,550 4,588 
1908 315,928. 791,712 745,271 46, 441... 


Excess of 


It is noteworthy that for 1908 the number 
of deaths was the smallest in eleven years and 
considerably smaller, of course, than the 
average for ten preceding years. In births 
there is a recovery from the minimum of 
1907, and marriages are the largest in eleven 
years, being five per cent. greater than the 
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average for 1898-1907. These are the facts, 


whatever the explanation may be. 
JouHN FRANKLIN CROWELL 


NATIONAL INSPECTION TO PREVENT IM- 
PORTATION OF DESTRUCTIVE INSECTS 
Dr. L. O. Howarp, chief of the Bureau of 

Entomology of the U. S. Department of Agri- 
culture, has returned to Washington from 
Europe, where he has been engaged during the 
past month in interviewing paid and volunteer 
agents of the Department of Agriculture and 
the state of Massachusetts who are assisting 
in the importation into the United States of 
the parasites and other natural enemies of the 
gipsy moth and brown-tail moth. In the 
course of this work, according to a bulletin 
of the U. S. Department of Agriculture, Doc- 
tor Howard visited France, Holland, Germany, 
Russia, Austria, Hungary, Switzerland and 
England, and the results of the trip are al- 
ready evidenced by the receipt at the parasite 
laboratory, Melrose Highlands, Mass., of a 
greatly increased amount of parasitized ma- 
terial, which is being handled at that point by 
expert assistants and will subsequently be 
liberated in woodlands ravaged by the gipsy 
and brown-tail moths. <A great interest is 
shown in the different European countries in 
this very large-scale experimental work, and 
the official entomologists and others are anx- 
ious to do everything in their power to help 
the United States. 

The brown-tail moth, it will be remembered, 
was accidentally introduced into this country 
upon plants imported from Europe. Many 
other injurious insects have been brought in 
in the same way, and the danger still exists 
in the absence of any national quarantine and 
inspection law. Such quarantine and inspec- 
tion laws are in force in nearly all civilized 
countries of the world, and the United States 
is almost unique in its indifference to this 
great danger. The amount of money that has 
been spent by the different states in New Eng- 
land and by the general government in fight- 
ing the gipsy and the brown-tail moths alone 
would support a national inspection service 
for many years. Last winter there were 
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brought into the United States, mainly at the 
port of New York, thousands of apple and 
pear seedlings from France which carried the 
winter nests of the brown-tail moth. These 
seedlings were distributed all over the country, 
An effort was made, through the assistance of 
the custom-house authorities and the rail- 
roads, to trace of all these shipments to their 
destination and to secure inspection and de- 
struction of the injurious insects before the 
opening of spring. It is probable that these 
efforts were successful, but the experience em- 
phasizes the necessity for a national law. 

Doctor Howard was instructed by Secretary 
Wilson to visit the leading exporting nurser- 
ies in Holland, France and England in order 
to determine the efficiency of any inspection 
service that might exist in those countries. 
He found that the inspection service in Hol- 
land is excellent, as conducted by J. Ritsema 
Bos, of Wageningen, and his assistants. 
Nursery stock bearing the inspection certifi- 
cate of these officials can be accepted in this 
country without any danger. 

In France it was found that no govern- 
mental inspection service exists and that the 
certificates which have hitherto accompanied 
nursery stock from that country can not be 
relied upon. After consultation with the 
leading nurserymen and the authorities of the 
Ministry of Agriculture of France, Doctor 
Howard was assured by the Director of Agri- 
culture, M. Vassilliére, that the French gov- 
ernment will immediately establish an official 
inspection service, under the direction of Dr. 
Paul Marchal, a thoroughly competent man 
well known for his work on injurious insects, 
so that in the future nursery stock coming 
from France and bearing the inspection 
certificate of the Ministry of Agriculture can 
be relied upon. 

In England, it was found that no govern- 
mental inspection service for home nurseries 
exists. Officials of the Board of Agriculture 
assured Doctor Howard that it is the desire of 
the board to establish such a service, but that 
the demand must come from the English nur- 
serymen. Members of the Council of the Na- 
tional Association of Nurserymen, of Eng- 
land, were then interviewed, and it seems 
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reasonably certain that this influential or- 
ganization will request the Board of Agricul- 
ture to establish such a service under the 
direction of some competent entomologist like 
Mr. Cecil Warburton, at Cambridge, or Mr. F. 
V. Theobald, of Wye. 


THE FIVE HUNDREDTH ANNIVERSARY OF 
THE UNIVERSITY OF LEIPZIG 


THE committee which took up the task of 
preparing a suitable memorial address to the 
University of Leipzig at its five hundredth 
anniversary has completed its work far enough 
to send through Professor Williston Walker 
an illuminated address. This was done in 
illuminated Caxton letters which belong to the 
period of the establishment of the university, 
on three sheets of vellum. The whole was 
bound in a ease of dark green crushed levant 
lined with white silk. The address which ap- 


peared on the first page was as follows: 

Alme Matris Lipsiensis Alumni quondam Amer- 
icani Rectori Magnificentissimo Illustrique 
Senatui Inclitez Universitatis Lipsiensis S8.D.P. 

lucundum profecto et honorificum nobis accidit 
quod participes esse possumus letitie Vestre et 
interesse sacris secularibus quibus natalem quin- 
gentesimum celebratura est inclita Universitas 

Lipsiensis, et optimarum artium studiorumque 

severorum cultrix et iuvenum erecta indole ad 

vere laudis palmam tendentium fida magistra. 

Kt enim fieri non potest quin memores simus 

eorum qui semina sapientie severint que inse- 

quentibus seculis prosint, sic non minore laude 
ei digni videntur esse qui que a maioribus accep- 
erunt diligenter tutati auxerunt. 

Nos autem, quamvis alieno sub clo nati simus, 
haud alieni hic venimus, immo domum redire 
videmur, quibus et magistri et doctores, quin etiam 
locus ipse mutus hie ubi liberalibus artibus imbuti 
et docti simus cum grata recordatione in mente 
versetur. Qu cum ita sint, non tam officio quam 
pietate adducimur ut meritam Alme Matri Lip- 
siensi gratiam iustis honoribus et memori mente 
persolvamus, Deumque Optimum Maximum com- 
precamur ut ductam a maximis laboribus pluri- 
maque virtute stabilitatam Musarum huius sedis 
gloriam servet et sospitet. 


On this first page the capital “I” and the 
capital “N” at the beginnings of the two 
paragraphs were elaborately illuminated ini- 
tials with borders extending upward and down- 
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ward, enclosing the rest of the matter on the 
page. 

On the second and third pages were the 
names of the doctors from Leipzig done in 
Roman capitals, preceded by a brief introduc- 
tion of the delegate. These pages were also 
decorated with a border and illumination of 
the first initials. Photographs of the various 
pages of the address can be obtained by writing 
to A. B. Corbin, Chapel Street, New Haven, 
Conn. 

In addition to this memorial a fund of about 
$350 is being utilized in sending to the library 
certain back numbers of American scholarly 
journals for which the library made special 
request to the committee, and also in present- 
ing to the library subscriptions to a number 
of American scholarly journals which the li- 
brary mentioned in its correspondence with 
the committee as omitted in the regular list. 

The Smithsonian Institution has generously 
consented to allow the use of its International 
Exchange service for the shipment of all of 
this material, so that the journals can be 
obtained at the regular American rate and 
back numbers can be forwarded without ex- 
pense other than that necessary to take them 
to Washington. 

The committee has acknowledged personally 
to each of the subscribers the receipt of checks 
and other remittances. If any member of the 
association cares for a detailed account of the 
shipments to the library this can be secured 
by writing to the secretary. 

The committee consisted of: Professor J. 
MeK. Cattell, of Columbia University; Pro- 
fessor E. B. Titchener, of Cornell University ; 
Professor Hugo Miinsterberg, of Harvard 
University; Dr. Cushing, principal of the New 
Haven High School, New Haven, Conn.; Pro- 
fessor Williston Walker, who acted as the 
delegate and took the memorial to Leipzig; 
and the secretary. 

Cuartes H. Jupp, 
Secretary 


SCIENTIFIC NOTES AND NEWS 


As has already been announced, the presi- 
dential address at the Winnipeg meeting of 
the British Association will be given by Pro- 


174 


fessor J. J. Thomson, of Cambridge. The ad- 
dresses before the sections will be given by 
the presidents as follows: Mathematical and 
Physical Science—Professor E. Rutherford; 
Chemistry—Professor H. E. Armstrong; Geol- 
ogy—Dr. H. Smith Woodward; Zoology—Dr. 
A. FE. Shipley; Geography—Sir Duncan 
Johnston; Economic Science and Statistics— 
Professor S. J. Chapman; Engineering—Sir 
W. H. White; Anthropology—Professor J. L. 
Myres; Physiology—Professor E. H. Starling; 
Botany—Lieutenant-Colonel D. Prain; Edu- 
cational Science—Dr. A. P. Gray. 


Tue seventh annual meeting of the South 
African Association for the Advancement of 
Seience will be held at Bloemfontein during 
the week ending on Saturday, October 2, 
under the presidency of Sir H. Goold Adams. 


Tue Swiss Society of Natural Sciences holds 
its ninety-second annual meeting this year at 
Lausanne from the fifth to the eighth of Sep- 
tember, under the presidency of Dr. H. Blanc. 
Among the public addresses are “ The Jura,” 
by M. Emmanuel de Majorie; “ The Aerody- 
namic Basis of Aeronautics,” by Dr. Bastien 
Finsterwalder, and “Comparative Psychol- 
ogy,” by Professor August Forel. 


Tue eleventh International Geological Con- 
gress will open at Stockholm about the eigh- 
teenth of August, 1910. Professor G. De Geer, 
of the University of Stockholm, is president 
of the executive committee. The secretary 
from whom information may be obtained is 
Professor J. V. Andersson, director of the 
Swedish Geological Survey. 


Mr. Henry Batrour, curator of the Pitt and 
Rivers Museum at Oxford, made the presi- 
dential address at the twentieth annual con- 
ference of the Museums Association which 
opened at Maidstone, on July 13. Mr. E. 
Haworth has resigned the secretaryship of the 
association and the editorship of the Museums 
Journal. Mr. FE. E. Rowe succeeds him as 
secretary and Mr. F. R. Rowlee as editor. 


Tue Association of Economie Biologists 
met at Oxford from July 13 to 15, under the 
presidency of Dr. E. A. Shipley. 
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Proressor W. K. Hart, of Purdue Univer- 
sity, will represent the Forest Service at the 
Congress of the International Association for 
Testing Materials at Copenhagen, September 
7 to 11, and will also report on certain prob- 
lems in Wood Preservation in Germany. 


Dr. A. W. Morritt, in charge of Citrus 
white-fly investigations of the Bureau of Ento- 
mology, U. 8S. Department of Agriculture, has 
accepted the position of entomologist of the 
Arizona Horticultural Commission and of the 
Arizona Experiment Station. 


A portrait of Professor W. Stroud (who, 
after twenty-four years’ service in the chair of 
physies at Leeds, has resigned the post on his 
removal to Glasgow), has been presented to 
the University of Leeds. The portrait, which 
has been painted by Mr. W. Llewellyn, of Lon- 
don, is the gift of friends and past students. 


Dr. Karu of Gottingen, Kaiser Wil- 
helm professor at Columbia University next 
year, will give an extended course, “ Graphical 
Methods in Physics and Applied Mathe- 


maties.” 


Mr. Percy Witson, administrative assistant 
in the New York Botanical Garden, has re- 
turned from the Bahamas after a survey of 
the islands of the Salt Key Bank. Mr. W. W. 
Eggleston has completed a four weeks’ collec- 
ting trip in the Cumberland-Tennessee River 
region of western Kentucky. 

Ir is reported in Nature that the committee 
nominated by the Paris Academy of Sciences 
for the distribution of the Bonaparte fund 
(25,000 franes) for 1909 has received thirty- 
five applications, only nine of which are con- 
sidered to conform with the regulations laid 
down by the committee of 1908. It is pro- 
posed to allocate the fund as follows: 4,000 
franes to M. Cayeux, to enable him to pursue 
his researches on the fossils of the Oolitic iron 
deposits in the United States; 4,000 frances to 
M. Chevalier, to assist him in carrying on his 
geographical and ethnographical researches 
in the French colonies in tropical Africa; 
4,000 franes to M. Pérez, to assist in the publi- 
cation of his memoir entitled “ Recherches 
histologiques sur les Métamorphoses des Mus- 
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cides ”; 8,000 francs to M. Houard, to enable 
him to proceed to Corsica, Algeria and Tunis, 
to collect material for his anatomical and 
physiological studies; 2,000 frances to M. 
Berget, for the construction of an apparatus 
for the study of the distribution and intensity 
of gravity; 2,000 francs to M. Bernard, to con- 
tinue his studies of the variation of the solar 
radiation and the illumination of the sky in 
the immediate neighborhood of the sun; 2,000 
franes to M. Blaringhem, for the continuation 
of his experimental researches on the varia- 
tion of species; 2,000 frances to M. Estanave, 
for the continuation of his researches on 
stereoscopic projection by direct vision, stereo- 
radiography and autostereoscopy ; 2,000 francs 
to M. Mathias, to enable him to continue in 
the eryogenic laboratory of Leyden his re- 
searches on liquids and on the law of corres- 
ponding states at low temperatures. 

Tue death is announced of Mrs. Jane L. 
Gray, the widow of Asa Gray, who since her 
husband’s death, has lived in the curator’s 
house of the Harvard Botanical Garden. 

Dr. Wituiam Hunter, government bacteriol- 
ogist in Hong Kong, known for his valuable 
studies on the diseases of the Chinese, died on 
June 9, at the age of twenty-four years. 

Dr. A. Herzoc, professor of mechanics at 
the Zurich Polytechnicum, has died at the age 
of fifty-seven years. 

Tue death is also announced of M. Henri 
de Parville, an engineer, but known as a writer 
on popular science and formerly as the editor 
of La Nature. 

Sir Francis Gatton has made a further do- 
nation of £500 to the maintenance of the Lab- 
oratory for National Eugenics under the 
direction of Professor Karl Pearson, of the 
University of London. 

A nuMBER of public bequests are made by 
the will of Miss Emma Sarah Wolfe, includ- 
ing £1,000 each to the Royal Anthropological 
Institute, the Royal Geographical Society 
and the Royal Archeological Society. 

Mr. ANDREW CaRNEGIE has made an addi- 
tional gift of £19,000 to Liverpool for two 
branch libraries. 
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THE sixth annual meeting of the American 
Breeders’ Association is called for December 
8, 9 and 10, at Omaha, Nebraska, in associa- 
tion with the National Corn Show held at that 
place December 6 to 18. A program of ad- 
dresses by breeders of livestock, breeders of 
plants and scientific men engaged in the 
study of the heredity of plants, animals and 
men is being prepared. Arrangements are 
being made to have many of the addresses il- 
lustrated with stereopticon views and moving 
pictures. 


A MEETING of the Italian Congress of the 
History of Medicine and Natural Science will 
be held at Venice towards the end of Septem- 
ber. 


WE learn from the British Medical Journal 
that the fourth series of lectures on scientific 
microscopy at the Institute for Microscopy of 
the Jena University, will be held from Oc- 
tober 11 to 16. In addition to the lectures, 
practical demonstrations will be given on the 
Abbé refraction apparatus test plate and 
apertometer, and on photomicrography with 
ultra-violet light, with monochromatic visible 
light and with incident light (for metal- 
lography), and on ultramicroscopy of firm 
colloids of colloidal solutions and of the cells 
and fibers. Further particulars can be ob- 
tained from Dr. Ehlers, Beethovenstrasse 14, 
Jena. The first of these courses was held in 
Jena in 1907, the second in Vienna in 1908 
and the third in Berlin in March last. The 
fifth course will be given at Leipzig in March, 
1910. 

Tue movement of the population of the 
German Empire is now for the first time, 
with the figures for 1907, made the subject 
of a separate volume in the publications of 
the Imperial Statistical Office. According to 
an abstract in the London Times there is a 
marked decline in the birth rate, which fell 
to 33.2 per 1,000 inhabitants, as compared 
with 34.08 in 1906. The death rate fell to 
18.98 as compared with 19.20 in 1906. The 
excess of births over deaths was 882,624 as 
compared with 910,275 in 1906. The excess, 
however, of births over deaths (natural in- 
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crease of population) was greater in 1907 
than in any previous year except 1906 and 
1902 (902,243). The decline in the birth-rate, 
which stood at 41.64 in 1877, 38.33 in 1887 and 
37.17 in 1897, as compared with 33.2 in 1907, 
is now attributable to a falling off in the num- 
ber of births in every part of the empire ex- 
cept Westphalia, and in Westphalia the num- 
ber of births is not quite keeping pace with the 
total growth of population. The decrease in 
number of births in the whole empire in 1907 
was 23,766 or 1.1 per cent. In Saxony the 
decrease was 3 per cent., and East Prussia, 
West Prussia and Pomerania show about the 
same percentage. As regards the death-rate, 
which stood at 28.05 in 1877, 25.62 in 1887 
and 22.52 in 1897, as compared with 18.98 in 
1907, there is a steady decline in the infant 
mortality rate in all parts of the empire, but 
especially in large towns. 


Aut the Alaskan field parties of the Geolog- 
ical Survey are now at work or on their way 
to the interior. The surveys and investiga- 
tions of 1909 include fourteen parties, which 
are widely distributed over Alaska. These 
parties comprise twelve geologists, seven topo- 
graphers and three engineers. Two parties 
will be at work in southeastern Alaska, one in 
the Copper River region, two in the Mata- 
nuska coal region, one in the eastern part of 
the Kenai Peninsula, two in the Iliamna Lake 
region, two in the Yukon-Tanana region, one 
in the Koyukuk and Chandalar districts, one 
in the Norton Bay region, and one in Seward 
Peninsula. These surveys and investigations 
are carried on under the direction of Alfred 
H. Brooks, who left Seattle for Cordova 
on the first of July. From Cordova he will pro- 
ceed up Copper River and make a brief visit 
to the Nizina district. Cireumstances per- 
mitting, he will then go by overland trail to 
Fairbanks and later will pay a visit to the 
Berners Bay and Eagle River districts, in 
southeastern Alaska. 


Tow long will timber remain commercially 
valuable after it has been swept over by a 
forest fire?) Timber land owners as well as the 
federal government are much interested in 
obtaining this information, and the govern- 
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ment has just begun an investigation of a 
large number of fire areas in Oregon and 
Washington in order to determine, if possible, 
the length of time which will elapse after 
forest fire before the timber deteriorates to 
such a condition as to decrease its commercial 
value. The agencies which cause timber to 
decay and encourage the attack of wood borers 
are undoubtedly influenced to a greater or less 
degree by the intensity of the original fire and 
the climatie conditions and altitude of the 
burned areas. All the information in connec- 
tion with this investigation will be obtained 
first hand by the Forest Service, either from 
government timber land, or from private hold- 
ings where logging operations are under way. 
In this connection the Forest Service has also 
undertaken an investigation to determine the 
relative strength of green and fire-killed tim- 
ber. The material which is to be tested is 
being sawed at the mill of the Eastern and 
Western Lumber Company of Portland, Ore- 
gon, where it will be surfaced to exact sizes 
and then transported to Seattle, where tests 
will be made in connection with the Forest 
Service exhibit at the exposition. The fire- 
killed trees which are to yield material for 
these tests were selected by representatives of 
the Forest Service on the holdings of the 
Clarke County Timber Company of Portland, 
Oregon, near Yacolt, Washington. This tim- 
ber was burned over seven years ago and rep- 
resents fairly well the average of burned tim- 
ber found in the Pacific northwest. The logs 
which vary from three to four feet in diameter, 
were sawed into thirty-two foot lengths. These 
are being manufactured into sixteen-foot floor 
joists and bridge stringers. The results of 
these tests are expected to disapprove the 
opinion generally held regarding the strength 
of fire-killed timber. 


Tropical Life announces a prize of fifty 
pounds sterling for an essay embodying re- 
search work directed towards ascertaining ex- 
actly what changes (together with their causes 
and whether these changes occur during the 
fermentation process only or while being 
dried) take nlace in the cacao bean between 
the time that it leaves the pod until it is 
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shoveled into the bag for export. For further 
information those interested may address the 
editor of Tropical Life, 112 Fenchurch 
street, E. C. London. 


UNIVERSITY AND EDUCATIONAL NEWS 


Tue College of Agriculture of the Univer- 
sity of the Philippines, situated at Los Banos, 
opened on June 14, with about sixty students. 
E. B. Copeland is dean and professor in bot- 
any; Harold Cuzner, professor of agronomy; 
Edgar M. Ledyard, professor of zoology, and 
S. B. Durham, professor of animal husbandry. 
The university opened a school of fine arts in 
Manila at the same time; it has no entrance 
requirements, and its registration is above 400. 
A college of veterinary science, for high 
school graduates was announced to open at 
the same time but there was only one appli- 
eant for admission. The secretary of public 
instruction, Judge Newton W. Gilbert, is act- 
ing president of the university. 

Proressor K. E. Gurus, of the University 
of Iowa, has accepted a call as professor of 
physies to the University of Michigan. 

Dr. Burton E. Livineston, staff member, 
Department of Botanical Research of the Car- 
negie Institution of Washington, has accepted 
an appointment as professor of plant physiol- 
ogy in the Johns Hopkins University. He will 
assume his new duties with the opening of the 
next academic year. 

Ir is stated in the daily papers that Pro- 
fessor W. J. V. Osterhout, of the department 
of botany of the University of California, has 
accepted a call to Harvard University. 


Mr. Wituiam T. Horne has resigned his 
position as plant pathologist of the Cuban 
Agricultural Experiment Station to become 
assistant professor of plant pathology in the 
University of California. 

Mrs. Etta Fiaca YouXe, principal of the 
Chicago Normal School since 1905 and previ- 
ously professor of education in the University 
of Chicago, has been elected superintendent 
of Chieago’s publie school system. 


JosePH S. CHAMBERLAIN, Ph.D. (Johns Hop- 
kins). chief of the laboratory of Cattle Food 
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and Grain Investigations of the Bureau of 
Chemistry, U. S. Department of Agriculture, 
has been appointed associate professor of chem- 
istry in the Massachusetts Agricultural Col- 
lege. 

Mr. A. G. Curistiz, formerly in the steam- 
turbine departments of the Westinghouse and 
Allis-Chalmers companies, has been appointed 
assistant professor of steam engineering at 
the University of Wisconsin. 


Proressor L. P. Dickinson, of the electrical 
engineering department of Lafayette College, 
has been appointed professor of electrical engi- 
neering at Rhode Island State College to suc- 
ceed Professor Gilbert Tolman, who recently 
resigned to accept a chair at Colby College. 


Dr. Ropert SuHeenan has been appointed 
professor of hygiene at the University of 
Buffalo to sueceed Dr. Henry R. Hopkins, who 
has been appointed emeritus professor of 
hygiene. Dr. Herbert Hill has resigned as 
professor of chemistry, toxicology and physics. 


DISCUSSION AND CORRESPONDENCE 
THE DUTY OF PUBLISHING 


THE reason for all scientific investigation, 
that which not only justifies but even demands 
it, is the help its results, when known, will be 
to the human race through the fuller knowl- 
edge men will then have of the laws of the 
universe in which they are placed and from 
which they can not escape. 

From this it follows that no investigation 
need be made—the labor and the expense of it 
are to no purpose—unless the results are to be 
published, that is, brought to the attention of 
those, preferably as many as possible, who are 
most likely to use this information in a man- 
ner helpful to themselves and to the rest of 
the world. 

How much better it would have been if 
Willard Gibbs, for instance, instead of print- 
ing accounts of his investigations in a journal 
of most limited circulation, had published 
where the whole scientific world could have 
seen them. For nearly a generation his re- 
markable discoveries were of no honor either 
to himself or to the institution with which he 
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was connected, nor of any help to the progress 
of science. During all this time they re- 
mained hidden in that obscurity to which they 
at first had been consigned, and from which 
they were rescued only after many of them 
had been rediscovered and properly published. 

Another case of inadequate publication, and 
there have been many similar ones, is the first 
account of a method for detecting optically 
the presence of objects beyond the highest 
power of the microscope, as ordinarily used. 
This appeared in a weekly engineering journal 
which biologists, and others interested in high- 
power microscopy, probably rarely saw and 
never read. Mr. Dubern had as well never 
made his important discovery. For more than 
twenty years the world knew nothing of it, 
and even then not until, and because, some one 
else had rediscovered and really published the 
same method. 

There is a piece of biblical wisdom that 
warns against casting pearls where they will 
receive but secant attention, and the same 
thing applies to the printing of papers where 
they don’t belong. <A paper out of place is a 
paper unpublished, no matter how many may 
see it. But unwise as it may be to send an 
article to an inappropriate journal, it is just 
as useless to give it to one that is without 
circulation. No scholar, however able, can 
reasonably expect to do much good who con- 
fines the accounts of his discoveries to the 
“Transactions of the Village Academy,” or 
to the “ Publications of the Humdrum Labo- 
ratory ’—publications, both of them, for which 
there is neither room nor proper reason. No 
room, because not even libraries, much less 
individuals, can handle that unnecessary and 
unworthy mass of pamphlets of which these 
are ideally typical; nor proper reason, since 
commonly the existing journals are capable 
of publishing all that is worth printing. 

It is true that once in a while there is a 
real necessity for a new journal, but it should 
not be started till the need for it is urgent, 
for the cost of taking and the burden of 
handling them is already beyond the means 
and the ability of the private scholar, and fast 
becoming a serious tax on even large libraries. 
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A new journal unnecessarily added is nothing 
short of an unwarranted imposition, and it 
deserves to be treated as such. But for all] 
that, there are many of just this kind. They 
exist because of that foolish pride that puffs 
itself up in a vain effort to imitate the ox; or 
else, and often, because of the abominable 
necessity for political buncombe. In either 
ease one article is quite as good as another, 
and about as likely to be printed, provided 
only that it is lengthy, learnedly muddled and 
handsomely illustrated. These, of all others, 
are to be avoided in every way possible. To 
print in them is not to publish, for they are 
neither shelved by libraries nor read of 
scholars. 

When an investigation has but a single 
interest, astronomical for instance, it is suffi- 
cient and proper for it to appear in but one 
journal, some astronomical one in this case, 
of wide circulation. When, however, its in- 
terests are distinctly twofold then the purpose 
of the investigation—the spread of helpful 
knowledge—is best met by publishing it in an 
appropriate journal of each of the sciences 
which it concerns. To do less than this is for 
the investigator to neglect his duty, to hide 
his light under a bushel, which is just as rep- 
rehensible in the scientific as it is in the moral 
world. To him that discovers let honor be 
given, for he is a genius; but to him that 
discovers and publishes let there be given 
double honor, for he is a genius that has done 
unto others as he would have others do unto 
him. 

The necessity of treating a scientific ques- 
tion one way for one purpose, and another for 
a different purpose, has led to several legiti- 
mate classes of journals and_ publications. 
Those of a semipopular type, of which ScrENcE 
and Nature are good examples, are especially 
adapted to addresses before scientific societies, 
book reviews, notes and brief articles of gen- 
eral interest. In a sense these are what might 
be called the scientist’s newspapers, delightful 
and valuable to every scholar, no matter what 
his specialty. 

Distinctly different from these, though like 
them in the sense that their pages are open to 
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any one who has the proper material to con- 
tribute, are the technical journals, whose con- 
tents generally are concisely written and 
therefore, while of the highest value, com- 
monly intelligible to only a limited class of 
specially trained readers. They form the 
library, for which any one can subscribe, of 
the creative scholar, to which he turns for the 
most exact and for the most accessible in- 
formation on every subject in which he is in- 
terested. It is here that the scientist is ex- 
pected to publish in condensed form, for the 
use of his fellow specialists, his every dis- 
covery, the methods and the results of his 
every investigation; and that too as soon as 
possible. 

Entirely different from either of the fore- 
going types, and for a different purpose, are 
the annals, year books, bulletins and other 
publications of observatories, societies, govern- 
ment bureaus and departments. Here the 
pages are seldom open save to those officially 
connected with the particular institution, so- 
ciety or bureau specifically represented. In 
most cases they appear irregularly at long 
intervals and are restricted in circulation 
practically to a limited free distribution. 
They are for the purpose of preserving for 
reference in extended form, with all heipful 
minutie, those investigations of the particular 
observatory or bureau concerned which, be- 
cause of their length or their diffuseness, are 
not adapted to the technical press. 

For the sake, therefore, of reaching a larger 
number of interested readers, and often, too, 
for the sake of an earlier publication, it is 
desirable to send to the technical journals 
many articles that are expected to appear in a 
more extended, or even in substantially the 
same, form in official bulletins and annals. 
And this is all the more important in the case 
of those articles that also concern some science 
in addition to the one commonly dealt with in 
the bulletins or annals in which they appear. 

The scientific public expects that whatever 
one may print officially he will, as soon as 
possible, come out in the open with what he 
believes to be contributions to knowledge, and 
submit them where they will be accepted or 


SCIENCE 


179 


rejected according to their merits; and where 
if accepted they will be read and subject to 
criticism. This is publishing in the true sense 
of the term, and is incumbent upon every in- 
vestigator. Confining an article to an official 
bulletin, however excellent and necessary it 
may be, often amounts to but little more than 
mere printing for private distribution, because 
scholars do not and will not wade through 
tedious bulletins and annals for that which 
they expect to find in a more condensed form 
in more accessible journals. 

When, for official reasons, the author is not 
free to do as he chooses, publication of any 
kind must have the sanction of the proper 
authority. Commonly, however, those in au- 
thority are glad to grant this privilege to any 
one capable of writing a paper acceptable to 
the technical press. In fact they often urge it 
upon him for the sake of those who can profit 
by such articles, and incidentally for the well- 
deserved encouragement of the authors them- 
selves, and for the credit their work will bring 
to the institutions with which they are con- 
nected. They realize that it is an honor to 
any man to have his papers accepted by a dis- 
criminating scientific journal, and that the 
reputation of any institution is that of its 
work that is known and no more. 

Every scientific question should be investi- 
gated carefully, honestly, thoroughly; the re- 
sults published quickly, openly, fully. 

To discover is the scientist’s reward, to pub- 
lish is his duty. 

W. J. Humpureys 


REFLEX ACTION AFTER DEATH 


On the afternoon of April 27, 1909, while 
returning from the day’s work on precise 
leveling, over the Santa Fe Railroad, to Goffs, 
California, the velocipede car on which I was 
riding passed over a rattlesnake, which was 
lying between the rails. It rattled, and I 
stopped the car and went back to investigate. 
It was what is locally known as the “ side- 
winder,” by which I understand it to be the 
horned rattlesnake, or Crotalus cerastes. It 
was lying stretched to nearly its full length, 
and rattled again, without coiling. Taking a 
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spud-bar (an iron implement shaped like a 
crow-bar, with a chisel-blade at one end, for 
digging) with one blow I cut its head squarely 
off. The body was taken back to camp. This 
was about 5 P.M. 

About eight o’clock that evening, wishing 
to skin the snake, I placed the body upon my 
desk, noting as I did so that there was the 
slightest movement of the body. I took a 
scalpel, and holding the tail in one hand, 
started to cut off the rattles. The snake had 
no sooner been touched by the blade of the 
scalpel than it snatched its tail away, rattled 
viciously, and struck at my hand with its 
headless neck three times. I postponed the 
skinning until a later time. 

The snake was a small one, being about 
eighteen inches in length, with five rattles. 
It was killed at an elevation of about 1,150 
feet. 

Some weeks later I found another of the 
same species stuck fast in a pool of the crude 
oil with which the Santa Fe track is sprinkled. 
Large numbers of small animals, especially 
mice, lose their lives in this manner. In 
places the track is nearly covered with the 
remnants of dead bodies. 

Henry W. Maynarp 

COAST AND GEODETIC SURVEY, 

KINGMAN, ARIZONA, 
May 30, 1909 


QUOTATIONS 
A LONGEVITY TRUST 


Tue term “ life insurance ” never meant the 
insuring of lives until this year, when Dr. 
Burnside Foster and Professor Irving Fisher 
interested the life companies in their plans 
of preventing premature death. One company 
has this week announced its purpose to save 
one third of the amount awarded for death 
claims of tuberculous policy holders by a 
campaign of cure and prevention. The agents 
of the companies might easily be transformed 
into a militant body of health agents, armed 
with pamphlets and advice to each holder of 
the millions of policies. A staff of visiting 
physicians, specialists in the chief diseases, 
may treat patients in every community who 
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can not otherwise command skilled services. 
By such work the companies would have 
fewer death claims to pay. They could prom- 
ise larger benefits. But this, which has hith- 
erto been a deciding argument in insurance 
competition, is only incidental to the added 
promise that the policy holder’s life, which js 
of quite inestimable value to his family, would 
be guarded. 

The competition of the life companies, once 
started toward the prolongation of their pa- 
trons’ lives, will not end until not only tuber- 
culosis but all the diseases that figure largely 
in the actuarial tables become the subject of 
skilled attention. The lives of most men who 
can afford to employ a doctor are already “ in- 
sured.” Ultimately, we presume, those pli- 
sicians not retained by the companies would be 
reduced to treating minor ills, or they would 
be forced quite out of their profession. 

The organization of preventive medicine has 
reached startling proportions, but it has failed 
to keep pace with the progress in medical sc’- 
ence. This progress is so rapid that the med- 
ical colleges complain that they can not catch 
up in their equipment. But if the new depar- 
ture in life insurance means anything, it 
means that the companies are beginning to 
resolve themselves into what they have an in- 
herent right to be, companies of physicians— 
a longevity trust.—The New York Times. 


SCIENTIFIC BOOKS 
GAUDRY ON PYROTHERIUM * 


THE venerated author of “Les Enchaine- 
ments du Monde Animal ” was engaged until 
within a few days of his death upon a series 
of monographs dealing with the fossil mam- 
malian faune of Patagonia and based upon 
specimens collected for the Paris Museum by 
M. André Tournouér. 

The first of these monographs’ dealt with 


le Pyrotherium,” 


*“ Fossiles de Patagonie: 
1909, 


Ann. de Paléontologie (Boule), tome IV.. 
pp. 1-28, pll. I.-VII. 

2“ Fossiles de Patagonie—Dentition de quelques 
Mammiféres,” Mem. de la Soc. géol. de France, 
Paléontologie, Mem. XXXI., 1906, 4° (42 text 
figures). 
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the dentition of the extinct Patagonian “ un- 
gulates” and edentates, and showed in how 
many instances they exhibit strong but en- 
tirely homoplastic resemblances in the denti- 
tion to mammals of the northern hemisphere. 
The second memoir’ made similar comparisons 
with respect to the limbs and endeavored to 
determine the pose of some of these anomalous 
creatures. The third‘ showed that all the fos- 
<il mammals of Patagonia (at least those from 
the older formations) belonged to peculiar 
southern groups which had followed their own 
lines of evolution independently of the mam- 
mals of the rest of the world. The fourth* 
memoir developed the idea of economy in na- 
ture. It showed that although the Patagonian 
groups had, as stated, followed their own lines 
of evolution, yet in many cases they had made 
the same structural responses to changing 
habits and conditions as had the northern 
forms, the principal difference being that the 
characters were never associated in exactly the 
same combinations in northern and southern 
groups. M. Gaudry concludes from this that 
it is unnecessary “to admit two centers of 
creation,” @. e., that more probably both north- 
ern and southern groups originally had a 
common center of distribution. The same 
memoir contained a discussion of the sequence 
and probable time equivalents of the principal 
mammal-bearing horizons of South America. 

The memoir on Pyrotheritum, which has 
recently appeared as a posthumous publica- 
tion, was intended to be the first of a series on 
Astrapotherium, Colpodon and other impor- 
tant genera which the aged but no less pro- 
ductive author had hoped to describe before 
his death. 

Pyrotherium is not the least puzzling of 
these curious forms. Its upper and lower 
cheek teeth are of the bilophodont type, that 
ls, with two straight cross crests, and they are 


“Idem, “Les Attitudes de quelques animaux,” 
Ann. de Paléontologie, t. L., 1906 (53 text figures). 

“Idem, “ Etude sur une portion du Monde ant- 
aretique,” ibid., t. I., 1906 (27 text figures). 

*Idem, “De Economie dans la nature,” ibid., 
t. IIL, 1908 (71 text figures) . 
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at first sight so much like those of the Miocene 
proboscidean Dinotherium of Europe that Dr. 
Fl. Ameghino, the original describer of Pyro- 
therium, has regarded it as an ancestral pro- 
boscidean. It has also a single pair of pro- 
cumbent lower incisor tusks which grew con- 
tinuously and had the enamel band confined 
to the anterior surface, as in rodents and 
early proboscideans, while the manus ascribed 
to it by Ameghino, but later declared by M. 
Tournouér to belong to Astrapotherium, cer- 
tainly resembles in most characters the pro- 
boscidean type. 

Fragmentary remains of the genus under 
consideration are characteristic of the so- 
called “ Pyrotherium beds” of Chubut and 
Deseado. The age of these beds is very dif- 
ferently estimated by the leading authorities. 
Ameghino places them in the uppermost Cre- 
taceous, but the majority of northern paleon- 
tologists, including M. Gaudry, are unwilling 
to concede that the Pyrotherium beds are older 
than the Middle or Upper Eocene. 

M. Gaudry’s material, although by far the 
most complete so far collected, still leaves us 
with a very imperfect knowledge of the skull 
and feet; but it includes specimens in an ex- 
cellent state of preservation of the following 
parts: the upper and lower jaws, with the milk 
and permanent dentitions, the atlas, axis, a 
cervical vertebra, a lumbar, a caudal, the lower 


_ part of the scapula, and a part of the ilium, a 


sternal bone, and fore and hind limbs com- 
plete except for the manus and pes, which are 
represented only by a lunar, cuneiform carpi, 
astragalus and cuboid. 

M. Gaudry’s observations upon the special 
characters of Pyrotherium may be summar- 
ized briefly as follows: The dentition differs 
in important details from the proboscidean 
types (including Meritherium): for instance, 
the mode of wear of the cheek teeth is entirely 
different, the premolars are different, the milk 
teeth are different, the section of the procum- 
bent lower tusks shows no suggestion of the 
peculiar proboscidean “engine turning.” The 
palate is very narrow, the orbit is placed above 
the fourth premolar. The atlas and axis dif- 
fered widely from the proboscidean type, the 
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atlas not being pierced by the vertebral artery 
and having a prominent median hypapophysis, 
the odontoid of the axis being very large and 
short and supported on the enormous anterior 
border, while the neural tunnel in both bones 
is very circumscribed. The head was probably 
pointed downward and M. Gaudry ventures 
the hypothesis that the beast had the propor- 
tions of a gigantic cavy with bent fore limbs, 
but post-like hind limbs. A cervical vertebra 
is flattened, as in Arsinoitherium and the 
Proboscidea, but the lumbar vertebre differ 
from the latter type. The most striking con- 
trast with the Proboscidea lies in the forearm. 
The seapula has the spine turned forward 
instead of backward, the coracoid process is 
very long and prominent, the glenoid greatly 
extended. The massive humerus is extremely 
broad with very stout ento- and ecto-condylar 
and deltoid crests, large tuberosities and an 
enormous head. The radius and ulna are also 
very stout but absurdly short. M. Gaudry con- 
cludes from a study of the muscular attach- 
ments that the very powerful forearm may 
have been used in digging. The lunar and 
pyramidal (cuneiform) resemble those of 
Elephas, but are narrower. The acetabulum, 
as in the elephants, faced downward rather 
than outward. The straight hind limb had a 
long femur held almost in line with the tibia; 
the astragalus was greatly flattened and the 
navicular facet was directly below the tibial 
facet, and this indicates that the foot was 
strictly rectigrade, 1. e., with the digits in line 
with the tibia. To compensate for the relative 
immobility of the pes the knee joint could 
double up at a very sharp angle. 

Upon this material M. Gaudry bases the 
important conclusion that Pyrotherium is not 
an ancestral proboscidean, and that all its 
resemblances to members of that order result 
from the assumption of bilophodont cheek 
teeth and post-like, rectigrade hind limbs; that 
these resemblances are accompanied by more 
numerous and fundamental differences, and 
that, in brief, Pyrotherium is not closely re- 
lated to any other of the great “ pachyderms ” 
of different orders, such as Astrapotherium, 
Dinoceros, Arsinoitherium, Brontotherium, 
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ete., and does not fit into any known order. 
This being the case, it seems rather unfor- 
tunate that M. Gaudry did not indicate by 
what name the new order containing Pyro- 
therium should be called. 


WituaM K. Grecory 
AMERICAN MUSEUM oF NaTuRAL History, 
New YORK 


Righthandedness and Lefthandedness, with 
Chapters treating of the Writing Posture, 
the Rule of the Road, etc. By Grorce M. 
Goutp, M.D. Pp. 210. Philadelphia and 
London, J. B. Lippincott Company. 1908, 
Since the appearance in 1891 of Sir Daniel 

Wilson’s “The Right Hand: Left-handed- 
ness,” no volume, besides the present one, 
treating of that subject exclusively, has been 
published. Unlike Wilson’s book, which treats 
rather of the archeological evidences of the 
origin, and the occurrence in primitive times, 
of left-handedness, Dr. Gould’s monograph ap- 
pears as the advocate of a new theory of right- 
handedness. In addition to this theory, ac- 
cording to which the predominant use of the 
right or left hand is determined by the domi- 
nance of the right or left eye, the pathological 
effects of faulty writing postures and the 
rules of the road, follow as corollaries to it. 
The theory which is by far the most interest- 
ing part of the book may be summarized in 
three propositions: (1) In all the higher ani- 
mals in which a visual function is developed, 
purposive movements follow as a consequence 
of sight. 

To begin with, embryology demonstrates the 
existence of vision long before muscles, so that 
historically and evolutionally vision governs mo- 
tility; the very cleavage of the brain in the two 
so independent halves of all types was doubtless 
due to the unilateralism and independence of 
ocular function (p. 45). 

In animals whose eyes are placed so far 
laterad as to have no common field of vision, 
the right eye necessarily governs the move- 
ments of the right, and the left eye the move- 
ments of the left, limbs. In such animals, 
there is no necessity for the predominant use 
of one of the fore limbs; therefore, nothing 
analogous to right or left handedness is to be 
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found among them. But when a binocular 
field of regard has developed and objects which 
are placed directly in front of the animal may 
be seen, the preferred use, for all dexterous 
manual acts, of one hand over the other, be- 
comes a necessity. What is it that determines 
that the right, rather than the left, hand is, as 
a matter of fact, preferred by some 94 per cent. 
of civilized men? 

2. It is the eyeball. I have measured 20,000 or 
30,000, and no one was perfect in shape. It is a 
poor and makeshift mechanism even apart from 
its morphology; ... If now the right eye is the 
more defective, more ametropic, if its vision is 
poorer, more difficult, or more painful than that 
of the left, the left eye must be chosen to govern 
hand-action, and so, of course, the left hand will 
become habitually the more chosen, the more ex- 
pert, and the more educated, for the special task, 
and soon the child is seen to be left-handed (p. 58). 


That is to say, the hand on the side of the 
more perfect eye will be the hand preferred 
for skillful acts. 

3. The centers of righteyedness, righthanded- 
ness, rightfootedness, speech and writing (with 
memory and intellect) must be topographically in 
the left cerebral hemisphere to insure speed, ac- 
curacy, and coordination of united sensation, 
thought, will and action (p. 55). 


Whatever criticism may be passed upon cer- 
tain aspects of the theory, the dependence of 
movement upon vision must be accepted as a 
fact. But, the ultimate reason for this de- 
pendence must not be lost sight of; the reason, 
namely, that the contraction of muscles is the 
final term in the sequence of events called the 
reflex act, of which the excitement of a sense 
organ is the first term. Sensation, therefore, 
in all conscious acts, must precede movement. 
From this standpoint the relation of vision 
to movement is not peculiar. The intimate 
connection between sight and action is due to 
the high development of the visual organ and 
the consequent importance of visual percepts 
in the mental life of the higher animals. But, 
that the right or left hand should come to be 
used exclusively for all highly specialized ac- 
tions, as a consequence of the right or left eye 
being more nearly emmetropic than the other, 
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seems to the reviewer to be untenable for 
several reasons. (1) In binocular vision it is 
impossible to distinguish the field of vision of 
one eye from that of the other. To all intents 
and purposes, the two eyes function as one. 
Even if the right eye, for example, were vastly 
worse than its mate, the right half of the field 
of vision would not be less clear than the op- 
posite half. The whole field would suffer a 
uniformly distributed defect; but, unless some 
special test were made, the patient would be 
entirely ignorant of the fact that his right 
and not his left, eye was defective. With a 
uniformly dim, or a uniformly clear, field of 
vision where is there any motive in vision to 
the use of one, rather than the other, side of 
the body? (2) If, as the author seems to hold, 
the field of vision of each eye remains distinct 
from the other, even in binocular vision, and 
if each eye retains potential control of the 
muscles of the corresponding side of the body, 
it is difficult to see what has been the gain of 
binocular, over monocular, lateral, vision. 


... it should be remembered that forward move- 
ment of a four-footed animal, composed of two 
poorly united or co-ordinated longitudinal halves, 
must be by means of the governors of all move- 
meni—vision. One organ of this vision was for 
the one badly coordinated half-body, the other 
for the opposite half. The brain was halved, also, 
but a slow and poor correlating mechanism was 
begun and is being improved, at present much 
improved. Even now the right eye is united in 
function with the right hand, the right foot, ete., 
and especially with language, the crowning 
achievement of humanization (p. 55). 


(3) The author states that the center for 
“ righteyedness ” is in the left, and, by impli- 
cation, the center for “lefteyedness” in the 
right, hemisphere of the brain. Now, as a 
matter of neurology, as, no doubt, the author 
is fully aware, the macular region of each 
retina is connected with both hemispheres, 
and it is only the corresponding peripheral 
regions of the retinas which are exclusively as- 
sociated with one or the other hemisphere. 
Suppose, now, that the right eye of an infant 
of six months were normal and the left eye 
badly astigmatic. Im accordance with our 
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author’s theory, the better-seeing right eye 
would determine the use of the right hand 
(the center for the muscles of which is in the 
left hemisphere) in preference to the use of 
the left (the center for the muscles of which 
is in the right hemisphere). But, now, why 
should it? The macular region of the right 
retina is connected with the right hemisphere 
by just as short and pervious a neurone path, 
as with the left hemisphere. The associative 
neurones between the visual and motor centers 
of the right, are just as short and pervious as 
those of the left, hemisphere and, for objects 
situated in front of the infant, the left hand 
may be used as conveniently as the right. 
Under these circumstances, in which there are 
two possible paths with no advantage of one 
over the other, why should the nerve impulse 
traverse, as a matter of fact, one chain of 
neurones rather than the other? In the opin- 
ion of the reviewer, Dr. Gould’s theory fails 
to answer this question. And it is only by 
answering this question that any theory of the 
dependence of motor asymmetry upon sight 


can hope to succeed. 
H. C. Stevens 
UNIVERSITY OF WASHINGTON, 
SEATTLE, WASH. 


Colloids and the Ultramicroscope, A Manual 
of Colloid Chemistry and Ultramicroscopy. 
By Ricuarp Zstiamonpy. Authorized trans- 
lati. n by Jerome ALEXANDER. Small 8vo, 
xii+245 pages, illustrated. New York, 
John Wiley and Sons. Cloth, $3.00. 

The study of colloidal solutions has justly 
received considerable attention in recent years. 
The appearance of the German edition of 
Professor Zsigmondy’s book in 1905 was 
warmly welcomed, for besides being written 
in the admirable spirit of a careful student, 
it presented results obtained by means of a 
new apparatus, the ultramicroscope, which 
opened up a new method of attack of some of 
the perplexing problems of solutions. 

The ultramicroscope, the chief feature of 
which is that by means of a special con- 
trivance the sun’s rays are concentrated so as 
to produce a very powerful light upon the 
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material to be examined under a compound 
microscope, has enabled investigators to see 
minute particles hitherto invisible. Thus this 
instrument is of value not only in studying 
suspensions and colloidal solutions, but also 
in investigating all kinds of extremely finely 
divided material, and so the book is of greater 
significance than its title would indicate. 
Indeed, the results that have already been ob- 
tained by means of the ultramicroscope go far 
toward strengthening the probability of the 
atomic and molecular theories of matter. 

The book is especially valuable in that it 
opens up new avenues of experimental investi- 
gation, and it is to be hoped that the methods 
of ultramicroscopy may be still further im- 
proved in the near future. During the in- 
terval between the appearance of the original 
and the translation, additional facts concern- 
ing colloids have been accumulated by means 
other than the ultramicroscope; these have not 
been considered. But it is to be remembered 
that the volume does not claim to be an ex- 
haustive treatise on colloids. 

To most chemists and physicists the work 
of Siedentopf and Zsigmondy is perhaps al- 
ready familiar. It is to be hoped that this 
translation of the latter’s book will be read by 
many others, particularly by those engaged in 
biology and applied chemistry. The book con- 
tains two colored plates not in the original, 
and also some minor additions to the text. 
The translator has done his work well; though 
a less rigid adherence to the letter of the orig- 
inal would have resulted in better idiomatic 
English. The book is printed upon good 
paper, the type used is excellent, and the cloth 
binding is neat, but the price is rather high. 

Louis KAHLENBERG 


SPECIAL ARTICLES 


ANOTHER EXPLANATION OF THE HARDINESS OF 
GRIMM ALFALFA 

In the issue of Science for December 18, 
1908, attention was called to certain points in 
connection with the history of Grimm alfalfa 
in Minnesota. In that article the well-known 
hardiness of this strain was attributed to ac- 
climatization, subsequent to its introduction in 


| 
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this country in 1857. A critical botanical, 
agronomic and historical study of this strain 
has been made by the writer during the past 
three years. These observations indicate that 
another explanation of the hardiness of this 
alfalfa is at hand. Instead of its being pure 
Medicago sativa, as has generally been sup- 
posed, it appears to possess a small proportion 
of Medicago falcata in its ancestry. M. fal- 
cata is the hardy drought-resistant yellow 
faleate podded alfalfa found wild in Eurasia. 
Its hardiness and drought resistance are shown 
by its natural growth on the dry cold steppes 
of Siberia, far north of the range of M. 
sativa. M. falcata differs from M. sativa in 
its tendency to a decumbent growth, yellow 
flowers instead of violet, faleate instead of 
three-coiled pods, tendency to produce super- 
numerary leaflets, greater resistance of the 
leaves to frosts, and smaller seeds. The 
hybrids between M. sativa and M. falcata 
show a mass of varying but usually inter- 
mediate forms. The flower color shows great 
variation in the different hybrids and many of 
the individual plants show a progressive color 
change, passing from violet in the bud or 
young flower through blue, green, greenish- 
yellow, and some may reach an almost pure 
yellow before the flower withers. This is a 
somewhat unique form of inheritance in that 
the flowers first show the influence of the M. 
sativa parentage and later the influence of 
the M. falcata ancestor. In all the characters, 
as well as in the size of the different floral 
! parts, the Grimm alfalfa shows slight but defi- 
nite departures from the corresponding char- 
acters of M. sativa toward those of M. falcata. 
Of the agronomic characters, the hardiness 
and recently noted drought resistance are most 
noteworthy. The slightly greater tendency of 
the plants of the Grimm alfalfa to lodge does 
not _ materially affect the usefulness of the 
strain. The presence of variegated flowers 
showing colors changing progressively from 
Violet to blue, green and sometimes approach- 
ing and even reaching yellow, is perhaps the 
most noticeable characteristic. While about 
two thirds of the plants produce flowers of the 
Violet of ordinary alfalfa; in about one third 
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other colors are shown in the flowers, many of 
which show the progressive color changes as 
indicated above. 

Similar studies have also been made of sev- 
eral other strains which have proved them- 
selves to be both very hardy and drought re- 
sistant. So far as observed these have shown 
the variegated flowers and other correlated 
characters as noted for the Grimm alfalfa. 
The most noteworthy example of this is the 
commercial sand lucerne. This has proved 
on trial to be much nearer ordinary alfalfa 
than the botanical and agronomic literature 
on the subject would indicate. The original 
sand lucerne was apparently strictly inter- 
mediate between M. sativa and M. falcata. 
These forms are decidedly unstable and readily 
cross with ordinary alfalfa, whether it be 
grown in adjacent fields or from the seed 
having been consciously or uneonsciously 
mixed. It has been found impossible to 
secure the original form of sand lucerne on 
the market and the commercial form is all 
that appears to be obtainable. Experiments 
by the writer indicate that the pollen of ordi- 
nary alfalfa is prepotent over the pollen of 
the hybrid plants’ own pollen. The successive 
intererossing with ordinary alfalfa offers an 
explanation for the close approach to ordinary 
alfalfa, while still retaining many traces of 
the M. falcata parents, especially the hardi- 
ness and drought resistance. 

In advancing the influence of the M. falcata 
as the primary explanation of the hardiness 
of the Grimm alfalfa it was found that the 
consensus of opinion among the old neighbors 
of Mr. Grimm is that Grimm alfalfa has not 
materially increased in hardiness since it was 
introduced into this country. In the issue of 
the Farm Stock and Home, Vol. 20, page 65, 
the following statement is made: 

It [Grimm alfalfa] was grown successfully from 
the start, but for many years not much attention 
was paid to it and no great quantity was grown. 


In a circular entitled “ Grimm’s Everlasting 
Alfalfa,” published by Mr. A. B. Lyman, of 


Excelsior, Minn., who first called attention to 
the hardiness of this alfalfa, the author states 


as follows: 


~ 
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Some one has attributed the extreme hardiness 
ot this alfalfa to acclimatization, assuming that 
it was a tender variety originally. We have made 
a careful investigation and can not find one thing 
to show but what this alfalfa was originally per- 
fectly hardy. There is no doubt that there would 
be some change in over fifty years of growth in 
Minnesota. We have lately talked with Albert 
Gerdsen, now over eighty years old and a neighbor 
of Mr. Grimm, and he says that Grimm’s log 
stable was always well filled with this hay after 
he had a start. 


The statement made by a member of the 
Minnesota Agricultural Society in the pro- 
ceedings of that society for 1903, that some 
of the early attempts to produce this alfalfa 
met with discouraging results, is explained by 
a son-in-law of Mr. Grimm to mean that the 
discouraging results experienced by some were 
due to improper seeding and location of the 
alfalfa fields. Those who gave proper atten- 
tion to details were said not to have met with 
the discouraging results. It is possible that 
the member of the Agricultural Society was 
referring to some other alfalfa, since he states 
that the alfalfa to which he refers was brought 
in by Swiss immigrants; whereas, the Grimm 
family had been residents of Baden, Germany. 

The “ Alt Deutsche Frinkische ” lucerne, as 
determined by both Mr. Brand and the writer, 
belongs to this same group of variegated al- 
falfas as do the commercial sand lucerne and 
Grimm alfalfa. This is said to be much more 
enduring under unfavorable situations than is 
the ordinary alfalfa. It is the sort commonly 
cultivated in the section from which Mr. 
Grimm originally came and it is quite possible 
that this constitutes the original stock from 
which he secured his seed. 

The apparent correlation between the varie- 
gated flowers and associated characteristics of 
hardiness and drought resistance, makes it of 
great moment to determine if it is not possible 
that these dilute hybrids are possessed of such 
qualities as hardiness and drought resistance 
without the tedious selective elimination called 
for in the acclimatization of a hardy strain 
from ordinary alfalfa. It is in all probability 
true that any non-hardy individuals present in 
the original seed have succumbed, but the fact 
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remains that there was apparently present a 
considerable percentage of hardy plants in the 
Grimm alfalfa at the time of its introduction 
into this country. The presence of several 
rather definite different forms, both in the 
Grimm alfalfa and in the commercial sand 
lucerne and in about the same proportions in 
each, would indicate that there has been little 
wholesale elimination of the Grimm alfalfa 
individuals. It may further be stated that the 
Grimm alfalfa is not perfectly hardy even at 
the present time in Minnesota, since the state 
experiment station has been compelled within 
the past ten years on at least two occasions to 
plow up fields, owing to winter-killing the first 
or second winter. It is, however, much hardier 
than ordinary alfalfa, and the studies above 
referred to indicate that the primary explana- 
tion of the hardiness of this strain is in all 
probability the presence of the apparent small 
percentage of M. falcata in its ancestry, rather 
than by reason of acclimatization, since its 


introduction into this country. 
J. M. WestaaTe 
BureAvU OF PLANT INDUSTRY, 
U. S. DEPARTMENT OF AGRICULTURE, 
Wasuineton, D. C. 
A CASE OF DIPLACUSIS DEPENDING UPON THE 
TYMPANIC MECHANISM 


Unper the title: “ The Réle of the Tympanic 
Mechanism in Audition,” W. V. D. Bingham 
reports a rather unusual case, in which the 
sensibility for hearing remained almost nor- 
mal after the removal of the tympanic mem- 
brane and the first two auditory ossicles from 
both ears. In that connection a description 
of the following case of “ diplakusis binau- 
ralis disharmonika,” may be of interest. This 
is not reported with the assumption that the 
ease is in all respects unique, though I do not 
find in the literature of the subject anything 
wholly similar to the present one. The case 
under discussion is also of special value on 
account of the fact that the patient is 4 
musician of exceptional talent and training, 
having been for a number of years president 

1 Psychol, Rev., XIV., 229-243, “ The Role of 
the Tympanic Mechanism in Audition.” 
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of the most important musical organization 
of Sacramento, California. 

The condition had its origin in what the 
patient described as an attack of “ earache.” 
The first indication of abnormal hearing 
showed itself in an apparent repetition of 
sounds. This was specially noticeable when 
the patient spoke, “the effect being that of 
two people saying the same word, one slightly 
in advance of the other.” Investigation 
showed that the left ear received the sound 
slightly in advance of the right. In listening 
to children the effect of the abnormality was 
more emphasized than was the case when the 
voices of adults were heard. A piano test 
showed that the tone reaching the right ear 
was half a tone higher in pitch than that of 
the left. The difference in time and pitch 
appeared definitely only above f, on the piano. 
All tones below that seemed to reach the two 
ears simultaneously, but the effect was as if 
the tone and its sharp had been struck to- 
gether, or as if one had struck a grace note 
half a tone removed in pitch in each case. 
It is a familiar enough fact that a short tem- 
poral interval between low tones is less easily 
distinguished than the same interval between 
high tones, so that the difference in experience 
with tones below f, and those of higher pitch 
may be explained without supposing that the 
ears reacted in a different way for high and 
for low tones. This may account for the fact 
that the abnormal effect was emphasized in 
the case of children’s voices. This difference 
in pitch perception was further tested, by 
placing a tuning fork first at the right ear 
and then at the left, with the result that the 
patient heard first the eighth and then the 
seventh of the scale. 

The sensibility of the right ear for inten- 
sity was much impaired when air conduction 
was used, but it was about normal when bone 
conduction was employed. 

Notes on the medical examination, for 
which I am indebted to H. L. McGavren, 
showed a rather acute state of inflammation 
in the tympanic membrane of the right ear; 
the left ear was slightly affected in the same 
way. There was a marked pharyngitis and 
a less developed laryngitis. Hearing in both 
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ears was improved to some extent immediately 
after inflation by the Politzer method. Mc- 
Gavren adds: The entire line of symptoms 
indicates a middle ear complication rather than 
any primary affection of the organ of Corti. 
The fact that with bone conduction the per- 
ception of intensity was about normal whilst 
in the case of air conduction it was much be- 
low the normal, would seem to be conclusive 
on this point. 

There are three points in this case which 
may be of interest from a theoretical point of 
view: (1) The temporal separation of the 
sounds of the two ears, respectively, (2) the 
difference in pitch of the tones from the two 
ears, (3) the fact that the perception of in- 
tensity was about normal with bone conduc- 
tion, and much below the normal with air 
conduction. 


F. S. Wrincu 
UNIVERSITY OF CALIFORNIA 


THE AMERICAN CHEMICAL SOCIETY 
DETROIT MEETING 


THE meeting of the American Chemical Society 
held at Detroit, June 29 to July 2, was more 
largely attended than any summer meeting in its 
history and all the members returned to their 
homes enthusiastic over the work accomplished 
by the various divisions of the society. 

Meetings were held by the Division of Industrial 
Chemists and Chemical Engineers, the Division 
of Physical and Inorganic Chemistry, the Division 
of Organic Chemistry, the Division of Fertilizer 
Chemistry and the Division of Agricultural and 
Food Chemistry and by the Sections of Biological 
Chemistry and Pharmaceutical Chemistry and the 
Section of Chemical Education. In all 186 papers 
were presented. 

Besides the reading of the various papers the 
points of special interest were the largely attended 
meetings of the Division of Industrial Chemists 
and Chemical Engineers, which are continually 
growing in enthusiasm and where representatives 
were present from all parts of the country. Per- 
haps the “experience meeting” before this divi- 
sion on Friday morning was the most entertaining 
feature of their program, for many ideas of value 
were brought out and the discussion was general. 
It seemed as if almost every member had some 
interesting fact which bore upon the experience of 
others and the hour for adjournment was delayed 
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to the very latest possible moment on account of 
the keen interest aroused. It is quite noteworthy 
that the mantle of secrecy which has enveloped so 
many of the chemical industries and industrial 
chemists in the past appears to be falling away 
under this enthusiasm and both the industries and 
the industrial chemists themselves find that they 
gain more than they lose thereby. In this connec- 
tion it might be added that a considerable number 
of chemical corporations are joining the society 
as such and are heartily entering into the spirit 
of progress with which the society is so thor- 
oughly imbued. 

The Section of Pharmaceutical Chemistry, which 
held its first meeting in Baltimore, was sur- 
prisingly well attended at Detroit with repre- 
sentative pharmaceutical chemists from various 
sections of the country. The chief matter of im- 
portance before the section was the question of 
the advisability of forming a Division of Pharma- 
ceutical Chemistry. After the matter was dis- 
cussed by almost every one present and many 
letters were read from pharmaceutical chemists, 
it was unanimously voted to request the council 
to establish such a division and a strong organiza- 
tion was formed with Professor A. B. Stevens, of 
Ann Arbor, as chairman; B. L. Murray, seeretary ; 
J. P. Remington, Edw. Kremers and J. M. Francis, 
executive committee. 

The social features of the meeting were many. 
A complimentary smoker was given by the Society 
of Detroit Chemists to the visiting chemists on 
Tuesday evening and a banquet on Thursday 
night. On Wednesday afternoon the chemists were 
the guests of Parke, Davis & Co., and visited the 
works of this well-known firm, were entertained 
there at dinner and were given an evening boat 
ride on the Detroit River and Lake St. Claire be- 
fore returning. Thursday was spent in Ann Arbor 
as the guests of the regents of the University of 
Michigan and three papers of general interest 
were there presented in general session. The rest 
of the day was turned over to the Section of 
Chemical Education, where papers dealing with 
methods of instruction were read. During the 
day the members visited the new laboratories of 
the University of Michigan and were entertained 
at luncheon through the courtesy of the regents. 

Many manufacturing works and chemical es- 
tablishments were opened to the visitors in De- 
troit, among which may perhaps be especially 
mentioned Acme White Lead and Color Works, 
Detroit Salt Company, Hiram Walker & Sons, 
Hoskins Manufacturing Company and the various 
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automobile factories which have so greatly added 
to the industrial life of Detroit. 

A steadily increasing number of members of 
the society are making it a point to attend the 
meetings and it is interesting to note that more 
and more chemical corporations are appreciating 
the value of these meetings to their chemists and 
are insisting upon their attendance, in most cases 
bearing all the expenses of the trip. 

CHARLES L. Parsons, 
Secretary 


SOCIETIES AND ACADEMIES 
THE NORTH CAROLINA ACADEMY OF SCIENCE 


THE eighth annual meeting of the North Caro- 
lina Academy of Science was held at ‘Lrinity Col- 
lege, Durham, N. C., on Friday and Saturday, 
April 30 and May 1, 1909, with twenty-seven 
members in attendance. Friday afternoon and the 
whole of Saturday were devoted to the reading of 
papers. This meeting was the most successful in 
the history of the academy, both in the matter of 
attendance (55 per cent. of the members being 
present) and with regard to the number of papers 
read, 

On Friday night Dean W. P. Few welcomed the 
academy to Trinity College, and retiring presi- 
dent T. Gilbert Pearson responded on behalf of 
the academy. Then Mr. Pearson, who is secretary 
of the National Association of Audubon Societies, 
delivered a lecture, illustrated by stereopticon 
slides made from photographs taken by himself, 
on “The Work of the Audubon Society in Pre- 
serving Rare Forms of Bird Life.” Following this 
a reception was tendered the members of the 
academy by the faculty of Trinity College. 

In the business meeting on Saturday morning, 
the report of the secretary-treasurer showed that 
the academy was in excellent condition both from 
the standpoint of finance and of activity and en- 
thusiasm of its membership. Six new members 
were elected. 

The officers elected for the ensuing year are: 

President—W. C. Coker, University of North 
Carolina, Chapel Hill, N. C. 

Vice-President—W. H. Pegram, Trinity College, 
Durham, N. C. 

Secretary-Treasurer—E. W. Gudger, State Nor- 
mal College, Greensboro, N. C. 

Executive Committee—H. H. Brimley, State 
Museum, Raleigh, N. C.; C. W. Edwards, s'rinity 
College, Durham, N. C.; W. S. Rankin, W ake 
Forest College, Wake Forest, N. C. 

The following papers were presented: 
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The Chemistry of Scrape Formation: Cuas, H. 
Herty, University of North Carolina, Chapel 
Hill, N. C. 

“Serape” is the hardened resinous mass which 
forms gradually on the scarified surface of certain 
pines during the turpentine season, March to 
November. Determination of the unsaponifiable 
matter in various oleo-resins shows that the 
amount of this material is relatively high in trees 
whieh do not form scrape (Pinus heterophylla) 
and low and variable in scrape-forming trees 
(Pinus palustris). The explanation is offered 
that the amount of scrape formed is approxi- 
mately inversely proportional to the per cent. of 
unsaponifiable matter present, this being a honey- 
like, non-erystallizable substance which acts as a 
retardant of erystallization in the oleo-resin after 
it exudes from the tree. Confirmation of this idea 
is furnished by analyses of the oleo-resins of 
Loblolly pine (P. taeda) and old field pine (P. 
echinata). 

The Great Comet Next Spring: Joun F. LANNEAU, 
Wake Forest College, Wake Forest, N. C. 

A Study of Varieties: W. N. Hutt, Department 
of Agriculture, Raleigh, N. C. 

Plants of economic value being subject to do- 
mestication usually give rise to numerous varie- 
ties. 

Horticultural plants afford better material for 
study than agricultural, because the latter are 
usually treated collectively while the former are 
necessarily treated as individuals. 

Varieties of a century ago as listed by Wm. 
Coxe, of Burlington, N. J., in 1818 as compared 
with modern varieties. 


Listed Now. 


Of the 133 apples listed by Coxe 43 or 32 per 
cent. of them are of foreign origin. Now exclusive 
of recent Russian importation but four are found 
in present variety lists. Variety lists are be- 
coming more and more native American. 

Pear varieties are largely foreign, but most use- 
ful varieties for American conditions are natives, 
g., Seckel, Keifer. 

Of early varieties of apples as listed by Coxe 
but nine are found in lists of to-day. Of 2,138 
varieties of apples in modern lists only 85 are the 
result of seed planting and selection. All re- 
mainder are chance seedlings. The life of a 
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chance seedling is a good example of the “ fortu- 
itous law of chance.” One may survive, millions 
are lost. Reasons for varieties not “ coming true.” 
Reasons for “ running out” of varieties. 

The history of the corn is an example of varia- 
tion. The tomato is in a state of evolution due 
to high feeding under domestication. 

The impossibility of obtaining ideal varieties is 
because our ideals advance with our knowledge 
and many of the characteristics we would want in 
an ideal variety are incompatible in one individual. 

Ideals are well illustrated by opposites. We 
want: apples that will grow farther south, peaches 
that will grow farther north, pears that will not 
blight and that have no grit and sand in them, 
oranges that are not bitter and pithy, quinces 
that are not wooden, grapes without seeds, ber- 
ries that are not seedy, and the small boy wants 
the stomach-acheless green apple. In short, we 
want the rainbow, but as we advance it ever 
recedes. 


Social Science: Report on the White House Con- 
ference on Care of Dependent Children: W. B. 
STREETER, Superintendent the North Carolina 
Children’s Home Society, Greensboro, N. C. 


Syllabi of Conference Resolutions 


1. Home Care: Children of worthy parents or 
deserving mothers should, as a rule, be kept with 
their parents at home. 

2. Preventive Work: Society should endeavor to 
eradicate causes of dependency like disease and 
to substitute compensation and insurance for re- 
lief. 

3. Home Finding: Homeless and neglected chil- 
dren, if normal, should be cared for in families, 
when practicable. 

4. Cottage System: Institutions should be on 
the cottage plan with small units, as far as pos- 
sible. 

5. Incorporation: Agencies caring for dependent 
children should be incorporated, on approval of a 
suitable state board. 

6. State Inspection: The state should inspect 
the work of all agencies which care for dependent 
children. 

7. Inspection of Educational Work: Educational 
work of institutions and agencies caring for de- 
pendent children should be supervised by state 
educational authorities. 

8. Facts and Records: Complete histories of de- 
pendent children and their parents should be re- 
corded for guidance of child-caring agencies. 

9. Physical Care: Every needy child should re- 
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ceive the best medical and surgical attention, and 

be instructed in health and hygiene. 

10. Cooperation: Local child-caring agencies 
should cooperate and establish joint bureaus of 
information. 

11. Undesirable Legislation: Prohibitive legis- 
lation against transfer of dependent children be- 
tween states should be repealed. 

12. Permanent Organization: A permanent or- 
ganization for work along the lines of these 
resolutions is desirable. 

13. Federal Children’s Bureau: Establishment 
of a federal children’s bureau is desirable, and 
enactment of pending bill is earnestly recom- 
mended. 

The Planet Mars: Joun F. LANNEAU, Wake For- 
est College, Wake Forest, N. C. 

The Photographic Equipment of a_ Biological 
Laboratory and Some Micro-photographs Useful 
in Teaching: H. V. WILson, University of North 
Carolina, Chapel Hill, N. C. 

The photographie equipment of the new biolog- 
ical laboratory of the University of North Caro- 
lina was described. For life-size photographs or 
reductions a Bausch and Lomb Tessar lens used in 
a Century View camera mounted on a Folmer and 
Schwing tilting laboratory stand, has proved use- 
ful. For low magnifications the Zeiss micro- 
planars 4 and 5 held in a Century View camera 
or in a Zeiss horizontal-and-vertical camera are 
used, with either reflected or transmitted light. 
In the latter case the object (an entire micro- 
scope slide, for instance, covered with growing 
organisms) is placed on a wooden box over a very 
large aperture through which the light is sent 
from a large plane mirror. For micro-photo- 
graphs the Bausch and Lomb apparatus is used, 
either with a Thompson automatic electric lamp 
or with an acetylene lamp so made as to fit the 
same light box. For freshly mounted balsam or 
for glycerine slides the vertical microscope with 
prism-arrangement offers great advantage. For 
low magnifications of large fields the Zeiss micro- 
planars 1-3 without ocular warrant the praise 
that has been given them. The microphotographs 
exhibited were of preparations illustrating points 
of general interest in the fields of vertebrate em- 
bryology and histology. 


New Occurrences of Monazite in North Carolina: 
Joseph Hype Pratt, State Geologist, Chapel 
Hill, N. C. 

College Entrance Requirements in Science in 
North Carolina: C. W. Epwarps, Trinity Col- 
lege, Durham, N. C. 
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An Alteration in the Direction of Growth that 
may be Induced in Sponges: H. V. Wusox 
University of North Carolina, Chapel Hill, N, C. 
One of the common sponges in Beaufort harbor, 

Stylotella sp., develops oscular lobes which grow 
up toward the surface of the water when the 
sponge rests on the bottom. If now such a sponge 
with a set of well-developed lobes be laid on its 
side in a large aquarium, growth takes place at 
many points on the lobes and at right angles to 
their long axis. This growth leads in the course 
of a week to the development of a new set of 
oscular lobes which again extend up towards the 
surface of the water but at right angles to the 
former lobes, whose terminal oscula have now 
disappeared. 


The Wistar Institute Journals and the Need for 
their Support: H. V. Witson, 

It was pointed out that growth in the biological 
departments of colleges led to the need of suitable 
organs for publication, and that it was to the 
manifest interest of these departments to lend 
financial support to such journals as those of the 
Wistar Institute. 


A New Species of Water Mold: W. C. Coker, 
University of North Carolina, Chapel Hill, N. C. 
In October, 1908, a species of Leptolegnia was 

found at Chapel Hill, N. C., and has been kept 
growing in the laboratory since. It proves to be 
near the long lost Leptolegnia caudata DeBary 
of Germany, but seems to be distinct enough to 
be considered a new species. 


Delayed Opening of Cones in Certain Species of 

Pines: W. C. COKER. 

Cones of Pinus tuberculata from California and 
Pinus serotina from South Carolina were shown. 
Though mature for about eight years they had not 
opened. This tendency is developed to such an 
extent in P. tuberculata that the cones seem never 
to open until the wood on which they are borne is 
dead. 


Exhibit of a Double-flowered Sarracenia and @ 
New Variety of Elliott’s Gentian: W. C. COKER. 
Double flowers of Sarracenia rubra were shown 

from Hartsville, 8. C. They have not before been 

known in the genus. Other specimens exhibited 
were a white variety of Gentiana Blliottii from 

Society Hill, S. C., and leaves and fruits of Acer 

floridana from Chapel Hill, N. C. 

Some Notes on the Song Periods of Birds: C. 8. 
Raleigh, N. C. 


Aveust 6, 1909] 


The writer commenced taking notes on what 
species of birds were in song at Raleigh, N. C., 
during the last week of June, 1908, and this paper 
gives the results obtained up to the end of April, 


1909. 

On the Number of Species of Birds that can be 
Observed in One Day at Raleigh, N. C.: C. 8. 
BRIMLEY. 

This paper enumerates the total number of spe- 
cies observed in each month at Raleigh, N. C., 
from November, 1908, to April, 1909, inclusive, 
and also gives the greatest number observed in 
any one day in each of the months, with a full 
list of the species observed on the best days in 
November, January, March and April. 


Geology and the Lumber Market: Cottier Coss, 
University of North Carolina, Chapel Hill, N.C. 

Studies in Soil Bacteriology, III.: Concerning 
Methods for Determination of Nitrifying and 
Ammonifying Powers: F. L. STEVENS and W. A. 
Wirners, assisted by J. C. TEMPLE, W. A. SyME, 
J. K. PtumMMer and P. L. Garney, North Caro- 
lina Experiment Station, Raleigh, N. C. 

Observations on Bird Life of Great Lake, Craven 
County, North Carolina: H. H. Brimuey, Cura- 
tor State Museum, Raleigh, N. C. (Read by 
title.) 


Senses of Insects: FRANKLIN SHERMAN, JR., En- 
tomologist, Department of Agriculture, Raleigh, 
N.C. 

This paper merely reviews the well-understood 
facts in regard to the senses of insects, the organs 
of special sense, their location, ete. No claim is 
made for originality in the matter presented. 

The antenne are declared to be the most impor- 
tant organs of special sense, as they serve as 
organs of both touch and smell, and apparently 
in some cases (mosquitoes of the genus Culer) 
as organs of hearing also. 


Methods of Reproduction among Insects: Z. P. 
Mercatr, Department of Agriculture, Raleigh, 
N.C. 

Some Unrecognized Factors Affecting the Poten- 
tial Difference Developed in an Induction Coil: 
C. W. Epwarps, Trinity College, Durham, N. C. 
(Read by title.) 


Oral Gestation among Teleostean Fishes: E. W. 

GupcEr, State Normal College, Greensboro, N. C. 
_Oral gestation is not uncommonly practised by 
siluroid and cichlid fishes. Many marine, estuarine 
and fresh-water catfishes of Central and South 
America, India and Australia carry their eggs 
and young in their mouths. With one possible 
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exception, it is always the male who thus incu- 
bates the eggs. 

Among the cichlids of South America, Africa 
and Syria this habit is very prevalent. In these 
fishes it is generally the females who thus care 
for their progeny. 

Scattering cases of this habit among other 
teleosts are occasionally met with, especially 
among species belonging to the genera Apogon 
and Cheilodipterus. It seems probable that fur- 
ther research among these latter forms will extend 
our knowledge of this curious habit which is in- 
variably associated with unusually large size of 
the eggs. 

The writer has been engaged for fifteen months 
in working up the literature of this extraordinary 
habit in fishes. This work is being done for the 
Bureau of Fisheries, and will be issued in its 
publications, 


The Linear Classification of the Cubic Surface: 
ARCHIBALD HENDERSON, University of North 
Carolina, Chapel Hill, N. C. 

The speaker considered the twenty-one different 
types of the cubic surface (neglecting the two 
scrolls) reduced to canonical form with reference 
to the straight lines lying wholly upon the sur- 
face. By proper choice of constants, he succeeded 
in representing, in each case, the lines in position 
with reference to the fundamental tetrahedron. 
He exhibited diagrams, in color, of the lines, with 
proper reference to each other and to the funda- 
mental tetrahedron, for all twenty-one types of 
the cubic surface. 

The Terminal Bud of the Sweet Gum, Liquidambar 
styraciflua: E. W. Gupeger, State Normal Col- 
lege, Greensboro, N. C. 

This tree has on the ends of its lateral branches 
terminal buds of two kinds. One is of ordinary 
size and contains only leaves and an embryonic 
branch. The other kind is very large and swollen. 
Dissection or subsequent development on the tree 
shows that this contains a cone made up of the 
familiar sweet gum balls—it is seemingly a 
terminal bud devoted solely to the production of 
flowers. Later, the lowest ball (sometimes the 
two lowermost) develops an extraordinarily long 
pedicel, and the stem bearing the cone breaks off 
just above the point of attachment of this pedicel 
leaving but one ball of the six or eight to come 
to maturity. About this time a very small leaf 
bud makes its appearance just below the base of 
the cone and this lateral bud later becomes the 
terminal bud which by its growth elongates the 
branch. 
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Social Science: The Work of the Woman’s Asso- 
ciation for the Betterment of Schools: Mrs. 
Cuarites D. Mclver, Field Secretary Woman's 
Betterment Association of North Carolina, 
Greensboro, N. C. 

Notes on the Petrography of the Granites of 
Chapel Hill, N. C.: H. N. Eaton, University 
of North Carolina, Chapel Hill, N. C. 

Some Results of Municipal Milk Inspection in 
Raleigh, N. C.: F. L. Stevens, North Carolina 
Experiment Station, Raleigh, N. C. 

KE. W. GupGEr, 
Secretary 


THE TORREY BOTANICAL CLUB 


THE meeting of May 26, 1909, was held at the 
museum of the New York Botanical Garden and 
was called to order at 3:30 P.M. by President 
Rusby. Thirty-four persons were present. After 
the reading and approval of the minutes of the 
preceding meeting, the scientific program was pre- 
sented, the first contribution being made by the 
president, Dr. H. H. Rusby, who spoke of “ The 
Earliest Spring Flowers in the Vicinity of 
Charleston, South Carolina.” 

The speaker’s remarks were based on observa- 
tions made between March 16 and March 23, 1909, 
at Summerville, which is about twenty-two miles 
northwest of Charleston. By a careful compar- 
ison of the state of vegetation there in March with 
that of New York and vicinity in May, it was 
concluded that there was a difference of eight or 
nine weeks this year in the progress of the season, 
though it is probable that in an ordinary year the 
difference would be about seven or eight weeks. 

Summerville is noted for the existence there of 
Dr. Shepard’s tea-gardens, the only tea plantation 
conducted on a commercial scale in this country. 
There are now about 100 acres of plantation in 
productive operation there, from which 12,000 to 
15,000 pounds of tea are sold annually. Success 
has been obtained through an extensive series of 
experiments with all the known varieties of the 
tea plant. No attempt is made to compete with 
the Orient in the cheaper grades of tea, but in the 
more highly prized grades the Summerville prod- 
uct is already taking a leading rank. 

The plants collected at Summerville by Dr. 
Rusby were then discussed and exhibited in 
groups, arranged according to habitat and time of 
flowering. 

Dr. Britton in discussing Dr. Rusby’s paper re- 
ferred to the popular belief among the fruit- 
growers of Delaware that the spring advances 
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northward at the rate of thirteen miles a day— 
a belief that would seem to be supported by Dr. 
Rusby’s observation that there is a difference of 
seven or eight weeks in the progress of the season 
between Summerville, S. C., and New York. 

The second paper on the scientific program was 
by Dr. J. A. Shafer on “ Botanizing in Cuba.” 
Dr. Shafer was in northern Cuba from January 
22 to May 6 of the present year in the interests 
of the New York Botanical Garden. He gave a 
popular account of his collecting experiences there 
and of the general floral features of the regions 
visited. Headquarters were established at La 
Gloria, Nuevitas and Holguin, and shorter visits 
were made to Gibara, Cacocum, Alto Cedro, Paso 
Estancia and Antilla. 

One of the objects of the expedition was to 
ascertain whether the flora of northern Cuba had 
any relation to that of the adjoining Bahamas, 
which islands have been the subject of extensive 
floristic investigations by Dr. Britton and others; 
but on the northern mainland of Cuba one notes 
little relationship. 

Cayo Guajaba, one of the chain of outlying 
northern islands, none of which seems to have 
been visited by botanists heretofore, probably on 
account of the difficulty of access, was examined 
at several points and was found to possess a very 
different flora from that of the mainland south of 
it, many of the species being Bahamian. 

North of Nuevitas, the railroad to Camagiiey 
passes through many miles of rather barren palm- 
covered savannas, through which an occasional 
stream passes, whose winding course can readily 
be made out by a fringe of green trees, overtopped 
by the graceful heads of the royal palm, From 
Camagiiey to Holguin, a distance of about one 
hundred and fifty miles, one passes alternately 
through stretches of dry savannas, rich dense 
woods and fertile pastures. 

Paso Estancia, towards Santiago, on the Cauto 
River, was made the last place from which ex- 
tensive explorations were carried on. The river, 
which is the largest in Cuba, here passes between 
high bluffs made up of stratified limestone and 
clay or sand. It has many turns, with gravelly 
bars and sandy or muddy banks, and many things 
can be found there. The surrounding country 1s 
a dense forest, with a great variety of species. 

After a discussion of Dr. Shafer’s paper by Dr. 
and Mrs. Britton, Dr. Rusby and others, adjourn 


ment followed. 
MarRSHALL A. Howe, 


Secretary pro tei. 


